The Chemistry and Literature 
of Beryllium 


BY 


CHARLES LATHROP PARSONS, B. S. 

PROFESSOR OF INORGANIC CHEMISTRY IN 
NEW HAMPSHIRE COLLEGE 


EASTON, PA.: 

THE CHEMICAL PUBUSHING CO. . 


LONDON, ENGLAND: 

WILLIAMS & NORGATE 

14 HENRIETTA STREET, COVENT GARDEN, W. C. 








PREFACE. 


This book is written with the main object in view of saving 
preliminary study and labor to future investigators of beryllium 
and to point out some of the peculiarities of this interesting ele¬ 
ment which are apt to lead the novitiate toward erroneous con¬ 
clusions. Especially is it desired to call attention to the fact that 
a large proportion of its accredited compounds are in reality but 
indefinite solid solutions. This condition of the literature of 
beryllium is due to the abnormal extent to which its hydroxide 
is soluble in solutions of its normal salts, giving rise to solids of 
almost any degree of basicity or to solutions with decreased 
osmotic effects. Accordingly, results of analysis, freezing points, 
etc., give little evidence of the true nature of its compounds, un¬ 
less accompanied by proved definiteness of composition, a proof 
too often omitted throughout the whole field of inorganic chem¬ 
istry, but nowhere more than in studying beryllium and its com¬ 
pounds. 

More labor has been expended upon the bibliography than its 
limited extent may seem to indicate. It is believed that it will 
be found to contain references to all or nearly all the original 
articles on beryllium and that the references to abstracts will also 
be found fairly complete through 1902. Since 1902 the original 
articles and chief abstracts have alone been entered. It has been 
deemed advisable to include a brief abstract, at times critical in 
tone, of each article, but it is not claimed that these abstracts al¬ 
ways cover the full subject matter of the original, although nothing 
important is intentionally omitted. 

The Journals examined are approximately the same as those 
listed in James Eewis Howe's unexcelled Bibliography of the 
Platinum Metals and the plan followed is in general the same 
as outlined by him. The abbreviations used are familiar to all 
chemists. 

Grateful acknowledgments are due especially to the libraries 
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of the Massachusetts Institute of Technology, tlie ijlirary of 
Harvard University, the Boston Public Library and to the I Jlirary 
of the American Academy of Arts and Sciences. Also to the 
Boston Atheneum and to the libraries of Caluiiilda University, 
N. Y., and the Surgeon (Jenerars ()ffice and the 1 \iietit C Iffice in 
Washington. The author also desire.s to express his thanks and 
appreciation of a grant allowed liini I>y tlie American Asso¬ 
ciation for the Advancement of Science toward expensi*s iiiciirrefl 
in the preparation of the Bibliography. 

CHAitnFs L. Paisoxs. 


Durham, N. I L, Oct. f, 190H. 
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PART 1 


CHAPTER I. 


INTRODUCTION. 

Discovery.—In 1797 L. N. Vauquelin undertook to prove the 
chemical identity of the emerald and beryl, which had already 
been suspected by Haiiy, and in the course of his analytical 
research, discovered that a portion of the precipitate which had 
previously bear supposed to be aluminium hydroxide, was thrown 
out of its solution in potassium hydroxide on boiling*. He also 
found that this new hydroxide was soluble in ammonium car¬ 
bonate, formed no alum and was in many ways different from 
aluminum. These observations led him to announce in a paper 
read before the Institute on Feb. 14, 1898 (1798; r)/ the dis¬ 
covery of a new “earth.” 

Name. —In his first articles on the subject (1798; i, 2 and 3), 
Vauquelin refers to the newly discovered oxide as* “la terre du 
Beril,” which was translated into German as “Beryllerde,” from 
which the name Beryllium took its rise. At the end of Vauque- 
lin's first article^ the editors of the Annales de Chsimie suggested 
the name “glucine,” for the new oxide, and Vauquelin in his 
fourth publication (1798; 4) adopts the suggestion prefacing its 
use with the remark “on a donne le nom de glucine.'' As early 
as 1799, Link (1799; 3) had objected to the use of this term as 
tCMD closely resembling “glycine,” already in use, and indeed, 
Vauquelin, himself (1798; 3) seems to have accepted it with 
reluctance. In 1800 Klaproth (1800; i) objected to its use 
because the salts of the yttrium earths were also sweet and 
Ekeberg (1802; i) agrees with this idea. The name “Beryl- 
lium^' itself was used when, in 1828, Wohler, (1828; 2) for the 
first time, separated the metal. For the sake of uniformity in 
general usage which is overwhelmingly in favor of the name 
^ References are to Bibliography, Fart II. 
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derived from beryl, and as "'glucine” grew into use in French 
literature without being proposed by the discoverer, much as 
“beryllerde’' in Germany, and for the reasons set forth in 1904, 
II and 1905, 2, it has been deemed advisable to adopt the name 
“Beryllium,’' already in use by far the majority of chemists. 

History.—Following the discovery of the element, Vauquelin 
studied and announced the properties of some of its chief com¬ 
pounds. In 1828 the metal itself was produced in a very impure 
form by both Wohler (1828; 2) and Bussy (1828; 3). Awdejew 
(1842; 2) added materially to the literature of the subject and 
made the first determinations *of the atomic weight that have any 
claim to accuracy. Weeren (1854; i) and Debray (1855; i) 
also carried on extensive investigations of the metal, its atomic 
weight and chief compounds. Joy (1863; i) undertook an ex¬ 
tended research on the preparation of its compounds from beryl 
and published a fairly complete bibliography of the subject to 
his day. Atterberg and Nilson and Pettersson in the years be¬ 
tween 1873 and 1885, made large additions to the chemistry of 
beryllium, and during these years a long, earnest and interesting 
discussion, which had begun as early as Awdejew’s time, was 
carried on by Nilson and Pettersson, Humpidge, Reynolds, Hart¬ 
ley, Lothar Meyer, Brauner, and others regarding the valency 
of beryllium and its place in the periodic system. The discus¬ 
sion has continued up to the present day, but was in reality 
settled when Nilson and Pettersson (1884; 7, 8) determined the 
vapor density of the chloride, and Humpidge (1886; i) showed 
that at high temperatures the specific heat of beryllium ap¬ 
proached very closely to norpaal. Kriiss and Moraht (,1890; 4 
and 5) made a re-determination of the atomic weight in 1890, and 
between the years 1895 and 1899, Debeau published an important 
series of articles which are summed up by him (1899; ii) in 
one of the very best articles on beryllium and its compounds. 
Urbain and Dacombe (1901; 2) and Lacombe (1902; 3) dis¬ 
covered the remarkable basic salts of the acetic acid series and 
Parsons re-determined the atomic weight by new methods (19045 
5» 1905; 5) and studied many compounds, especially the so-callea 
basic salts of some of the earlier writers (1904; 10, 1906; r, 2, 
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3, 4, 13, 1907; 3, 10, ii). Numerous other investigators as will 
be seen from the bibliography, have also contributed to the 
chemistry of beryllium. 

Occurrence.—The chief form in which beryllium is found in 
nature is the silicate, beryl, Be3Al2(Si03)6, (BeO, 13.5 per 
cent.) including its gem forms, emerald and aqua marine anti 
from this mineral most of the beryllium investigators have de¬ 
rived their material. Beryllium compounds have also been de¬ 
rived from gadolinite, Be2F8(Y0)2(Si04)2, (BeO, 10 per cent.) 
and leucophane, Na(BeF)Ca(Si03)2, (BeO, 10.3 per cent). 
Other important minerals containing this element are chryso- 
beryl, Be(A102)2> (BeO, 19.2 per cent.) ; phenacite, Be2Si04, 
(BeO, 45.5 per cent.) ; euclase, Be(A10H)Si04, (BeO, 17.3 per 
cent) ;bertrandite,H2Be4Si209, (BeO,42.1 percent.) ;and eudidy- 
mite, HNaBeSisOg, (BeO, 10.2 per cent). Helvite, danalite, 
epididymate, crytolite, erdmanite, muromontite, alvite, foresite 
arrhmite, siphlite, trimerite and meliphanite, are rare and complex 
silicates, while beryllonite, NaBeP04, (BeO, 19.7 per cent.) ; 
herderite, (CaF)BeP04, (BeO, 15.4 per cent.); hambergite, 
Be2(0H)B03, (BeO, 53.3 per cent), are interesting merely from 
a mineralogical standpoint as natural occurrence of the element. 
Beryllium has also been noted in some natural waters, in mon- 
azite sand, and in some aluminous schists. It is quite probable 
that it would have been found more frequently in rock analysis 
if some simple method of separating it from aluminum had 
been earlier known. 

Preparatiou from Beryl.—Since beryl is not directly attacked by 
any acid, except, perhaps, by hydrofluoric when ground to a dust, 
it must first be fused with some flux or be heated in the electric 
furnace to a temperature (Lebeau, 1895; 5) which volatilizes 
some of the silica and leaves a residue easily attacked by hydro¬ 
fluoric acid. For those having the facilities, this latter method 
presents many advantages. Among the fluxes whicl^ can be suc¬ 
cessfully used are sodium and potassium carbonates, calcium flu¬ 
oride, potassium fluoride, calcium oxide, and sodium and potas¬ 
sium hydroxide. The fluorides possess the advantage in subse¬ 
quent treatment, in the comparative ease of removal of the large 
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excess of silica, but for other reasons have been seldom used. 
Under average conditions the caustic alkalies, preferably potas¬ 
sium hydroxide, give the most satisfactory results. 

Beryl is readily attacked by about its own weight of potassium 
hydroxide at a comparatively low heat in a silver or nickel cru¬ 
cible, although a salamandar or carborundum crucible can be 
used. Clay, graphite or iron crucibles are not available as they 
are immediately attacked. The fused mass should be broken up, 
just covered with water, strong sulphuric acid added until present 
in slight excess and the now gelatinous mass heated and broken 
up until fumes of sulphuric acid are given off and the whole has 
the appearance of a fine white powder. The residue is next 
treated with hot water when the sulphates of beryllium, alumi¬ 
num, iron and potassium pass into solution and on evaporation 
most of the aluminum separates out as alum and can be removed. 
The mother liquors, containing all of the beryllium together with 
impurities, should be oxidized by boiling with nitric acid to con¬ 
vert the iron into the ferric condition, neutralized with ammonia 
and enough sodium bicarbonate crystals added to saturate the so¬ 
lution. The liquid should now be warmed and shaken frequent¬ 
ly during a period of twenty-four hours, when most of the beryl¬ 
lium will pass into solution almost perfectly free from aluminum 
and also from iron unless other salts are present, which is some¬ 
times the case. By again dissolving and re-treating the residue 
left after filtration, practically all the beryllium will be found in 
the bicarbonate solution. To this solution ammonium sulphide 
is added to remove any dissolved iron and the whole diluted 
to five times its original volume. By blowing steam through 
this solution to the boiling point the beryllium will be precipitated 
usually as a fine, granular basic carbonate easily filtered and 
washed. The basic carbonate will be found to be quite pure (.igo61 
2) save for some two per cent, of occluded sodium salt, but its 
CO2 content and the ease of filtration will vary great¬ 
ly with the conditions of the hydrolysis and the length 
of the heating process. The method employed by Polldc 
(1^4; i) possesses some advantages in that he uses sodium hy¬ 
droxide, dissolves in hydrochloric acid and after filtering off 
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the main part of the silica, without evaporation, passes hydro¬ 
chloric acid gas through the filtrate, to the saturation point, where¬ 
by most of the aluminum is removed as the tetrahydrated chlo¬ 
ride together with the remainder of the silica, and in a form which 
permits of easy washing. The beryllium may then be recovered, 
after oxidation of the iron, by its solubility in boiling acid so¬ 
dium carbonate, in which the impurities ordinarily present are 
entirely insoluble, or it may be obtained in a less pure form by its 
solubility in ammonium carbonate, which is the method up to 
the present time almost universally employed. 

The final separation by ammonium carbonate has the disadvan¬ 
tage that notable quantities of aluminum and iron also* dissolve 
and the use, in large quantities, of a somewhat expensive reagent. 
It has the advantage of yielding the basic carbonate in a form 
which is easily washed from all impurities except ammonia. 
As is the case when acid sodium carbonate is used, solution 
takes place much more readily in the strongly saturated reagent, 
and the subsequent partial hydrolysis is greatly hastened by large¬ 
ly increasing the mass of the water present and is in both cases 
practically complete on diluting to a two per cent, solution and 
heating to the boiling point. Steam is much more preferable 
than direct heating as the violent and almost explosive '^bump¬ 
ing” \yhich is unavoidable in the latter case is thereby entirely 
prevented. Although not noted until very recently, (1906; 4) 
the basic carbonate produced in this manner contains about two 
and one-half per cent, of ammonia which can be removed by long 
boiling in pure water, which also gradually removes the carbon 
dioxide and leaves the beryllium in the form of the hydroxide, 
no more readily washed than if it had been precipitated as such. 
In practice a much better method is to heat the basic carbonate 
•in contact with many times its weight of water, to momentary 
boiling with steam, filter and repeat several times with fresh 
water. This method is much more productive of results than 
washing with hot water, and the carbon dioxide is for the most 
part retained. The comparatively small amount of iron that dis¬ 
solves in acid sodium or ammonium carbonate may be removed 
by adding ammonium sulphide, shaking and filtering off tlie fer- 
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rous sulphide with special precaution as to its oxidation during 
the filtration. The hydroxide or basic carbonate thus produced 
is the best form to use as a starting point in the production of 
other beryllium compounds. 

Special purification from all other metallic elements can be 
most readily secured by conversion into the basic acetate and re¬ 
crystallization from hot glacial acetic acid (1906; i). On the 
other hand, the material prepared by the sodium bicarbonate 
method (1906; 2) is pure except for a small amount of scxlium 
which can not be washed out. This can be removed by re-solu- 
tion in acid and precipitation with ammonia. 

Other methods for the removal of iron, aluminum, etc., will 
be noted under analysis. 

SEPARATION AND DETERMINATION. 

Except in the case of such pure salts as can be directly ig¬ 
nited to the oxide, beryllium is precipitated as the hydroxide, 
by ammonia or ammonium sulphide, washed with water to which 
a little ammonium acetate or nitrate has been added (1906; 
2) and ignited to the oxide. When alone, its determination 
presents,no difficulty except the great tendency of the hydroxide 
to pass through the filter in the colloidal state when washed with 
pure water. This is, however, entirely overcome by the use of 
ammonium acetate or nitrate as already noted. 

Detection. —Follow the customary procedure of qualitative 
analysis until the sulphides insoluble in HCl have been removed. 
Concentrate the filtrate so obtained to 25 cubic centimeters and 
when cold add two grams solid Na^O^, boil and filter. Acidify 
the filtrate with HNO^ and add ammonia in excess. If no pre¬ 
cipitate is obtained beryllium is absent. Wash any precipi¬ 
tate formed and add it together with two to three grams solid 
NaHCOg to 20 cubic centimeters (10 per cent, solution) of 
water in a test-tube or casserole and bring rapidly to boiling. 
Boil for one-half minute only and filter to remove all alumintim. 
Dilute the filtrate with 10 volumes of water (one per cmt. so¬ 
lution) and boil. Beryllium hydroxide containing a little car¬ 
bonate will precipitate if present. Other elements do not in¬ 
terfere. 
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Separation.—In minerals and in admixture with other ele¬ 
ments, the ordinary treatment—^to separate aluminum and iron— 
should be followed and the beryllium will be found together 
with these two elements in their final separation. It is quite 
probable that beryllium has been weighed and calculated as alu¬ 
minum in many mineral and rock analyses. 

Many methods of separation of beryllium from iron and from 
aluminum, have been followed, although most reported analyses 
depend on the solubility of beryllium hydroxide in ammonium 
carbonate. Vauquelin (1798; i) proposed the use of ammonium 
carbonate, but his first separation depended upon the solubility 
of beryllium hydroxide in potassium hydroxide and its precipi¬ 
tation on boiling. Gmelin (1840; i) and Schaffgotsch (1840; 

2) both used this same method, but it is very far from being ac¬ 

curate. Scheerer (1842; 3) first proposed the separation of 
the last traces of iron from the ammonium carbonate solution 
by means of ammonium sulphide. Berthier (1843; suggested 
the use of ammonium sulphite as a reagent, but the method was 
shoiwn to be valueless by Bottinger (1844; i)' 1850, Eivot 

(1850; i) proposed the ignition of the mixed oxides in a current 
of hydrogen, whereby the iron was reduced to metal and could 
be dissolved out with dilute nitric acid, or its mass determined by 
the loss in weight. Debray (1855; i) developed a separation 
dependent upon the action of zinc on the mixed sulphates, pre¬ 
cipitating the aluminum as a basic sulphate, but the method was 
never claimed to be quantitative. Joy (1863; i) made a com¬ 
parative study of all methods proposed to his time. Gibbs (1864; 

3) first suggests the use of sodium fluoride, to quantitatively 
separate aluminum from beryllium, and Pollok (1904; i) shows 
that the fluoride separation is exceedingly sharp. Cooke (1866; 
I) after reducing the iron in hydrogen, volatilizes it in a current 
of hydrochloric acid gas. Havens and Way (1899; 5) accomplished 
the same result without previous reduction of the oxide. Ross- 
ler (1878; 9) succeeded in separating beryllium from small 
amounts of aluminum by precipitating with ammonium phosphate 
in presence of citric acid. Vincent (1880; 2) uses dimethylamine 
to precipitate beryllium salts and finds that the aluminum com- 
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pound is soluble in excess of the reagent; iron acts like beryl¬ 
lium. Renz (1903; 4) confirms this, states tlie same to be true 
of methyl, ethyl, and diethylaniine and claiMis llie resiiils Im hr 
quantitatively accurate. Zininiermann (1H87; 5) reliirris to the 
old potassium hydroxide method without any special adciitioii. 
iSchleier (1892; 6), Atkinson ami Smith ( i%5; 9K mid fliirgass 
(1896; 7) separate iron quantitatively from beryHiurn tiy iiiirfiso- 
beta-naphtboL J.,rebeau precipitates tiie iron in niirie acirl solu¬ 
tion with ferrocyaiiidc, the excess of ferrocyaiiide wilh copper 
nitrate and the capper as .sulphide. Hart h) rciiitives 

the major part of both iron and ahiiniiiinii by careful precipiia** 
tion of the sulpliatc.s with .sodium carboiiair, the bi*rylliiirii bring 
tlie last to precipitate, owing to the great s«ihi}ii!ily of its owti 
hydroxide in it.s own .sulphate. Havens (18117; 41 separates 
beryllium from aluminum quaiitilativdy liy the iusnliiliiliiy *4 
aluminum chloride tetrahydrate in a mixture of liydritchluric ari«l 
and ctlicr, which has been saluraled with hydrocldoric arid ga’%. 
and l\)llok, (Hy>4; i) uses this same mcfiiod frir jire|iarafiiiii 
purposes, omitting the ether. WyroulKiff (Hftji 21 |ircri}iilales 
beryllium as tlie doufde oxalate with j-nlassmiii !iy«lrr,r|i!a 
ric acid solution. Classen (1881; 3) elertroIyiJes iii pwwnce of 
oxalate of ammonium, llie ber>‘lliiirii liriiig dissoivrd in the car¬ 
bonate of ammonium forrtiecl. Hafirr iiiifl Van Ocircll C1904; 
4) dissolve basic berylliiiiii acetate in clilnrofririii, Ir;i%*iitg iron 
and aluminum acetates btdiiud. *\!yers f 01114; 71 rcrncivrtt irciii 
idectrolytically from a slightly acid ioItilit:iii of tin* siiipliair, 
using a mercury calhock. Parioiiii and loliiiisrifi 11 ^cp« 

arate basic beryllium acetate in a pure slate nilirr airtaie%, 
by means of its ready solubility in hot glacial arelir arul and 
comparative insolubility in the ianie reageiii %v!irii rol4 Pat* 
sons and Earnies (1906; 2} show the ioliibilily ni tiy* 

droxidc in a saturated solutbn of arid mMliiiiii rarbonatr, and 
the insolubility of the hydroxide of irnn and altiitiHiiiiii m ilic 
same reagent. Olassmimn (1906; 8| rrdi%f*wrr.% ilir Milfiiiiie 
separation of Berthkr (1843; 2), Ilbttiiiger 11844; ^ ^ and Joy 
(1863; I), and the fact that the methcMl h uU k pfiiidrcl out by 
Friedhcim (icjofi; I2), Hoyet, Bray iiid Spear iUfM; 2I give 
accurate metliocii for its icparaibn and fleirrtiom 
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Determination.—In the opinion of the author, the 
by means of acid sodium carbonate offers the quickest, most 
direct and best method for estimating beryllium in admixture 
with other elements. The method of Havens (1897; 4) is 
equally accurate if care is taken to fully saturate with hydro¬ 
chloric acid gas. 


The first portion of the analysis will be the regular procedure, 
followed to obtain the hydroxides of iron and aluminum if 
present and the beryllium will be found also as an hydroxide in 
this precipitate. llie mixed hydroxides of which less than 
one gram should be present, are dissolved in as little as possible 
hydrochloric acid, oxidized by a little nitric acid, ammonia added 
to nearly neutralize and evaporated to about 25 cubic centimeters. 
This solution is then heated to boiling and added with stirring 
to 75 cubic centimeters of hot (ys"*) water, containing to 15 
grams of the pure crystallized acid sodium carbonate. The 
beaker which contained the chloride is rinsed with a little hot 
water and the whole l)rought immediately to boiling and held 
there for one-half minute. Care must be taken not to confuse 
the evolution of carT>on dioxide with the actual boiling of the 
liquid, which must take place. Under these conditions the beryl¬ 
lium hydroxide passes into solution, and the aluminum and ferric 
hydroxides are precipitated carrying with them a small amount 
of beryllium.^ I'he liquid is allowed to cool and settle and is 
filtered into a liter beaker and washed three times with a hot 
(75^) solution of acid sodium carbonate containing icx) grams 
to the liter, llie precipitate is now redissolved in hydrochloric 
acid and treated as before, allowing the filtrates and washings 
to nm into the same l>eaker as first used. The filtrate is now 
carefully acidified with hydrochloric acid, the beaker being 
covered to prevent loss by spattering, is boiled to remove all 
carbon dioxide and the beryllium precipitated as hydroxide by 
ammonia, avoiding any large excess. The precipitate is allowed 
to settle, the supernatant liquid decanted through the filter and 
the precipitate washed twice with hot water, redissolved in a lit- 


* Uranium may interfere m has been pointed out (1908; 2) but it is sel¬ 
dom present with beryllium and may be easily detected by ferrocyanide 
and its separation presents no difficulty. 
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tie hydrochloric acid and again prccipitatcci with anmionia 
to remove sodium salts invariably occhulcd in the first 
precipitation. The precipitate is now washed witli hot water 
containing two per cent, ammoniiini acetate or nitrate iinlil the 
washings give no chlorine reaction. The hydroxide is ignited 
to the oxide in a platiinnn crucilile w’itlicnil jirevious clryiiig, aiiJI 
weighed. i 





CHAPTER H. 


METALLIC BERYLLIUM. 

Preparation.—^Beryllium was first prepared in the elementary 
state by Wohler (1828; 2) and by Bussy (1828; 3), acting* in¬ 
dependently, by the action of potassium on the anhydrous chloride. 
Davy (1809; i) had previously attempted to reduce the oxide 
without success and Stromeyer (1812; i) claimed to have re¬ 
duced the oxide by a mixture of carbon, iron and linseed oil in 
1812. Wohler according to the records has priority over Bussy 
and deserves further credit in that he made a careful study of 
his product, which being very impure led him to announce 
some properties since shown to be erroneous. Debray (1855; i) 
substituted sodium for potassium and passed his chloride, in 
the sublimed state, over the melted metal. Menier (1867; i) 
exhibited a sample of metallic beryllium at the Paris Exposition, 
which he had prepared by the action of sodium upon a mixture 
of beryllium chloride and the double fluorides of beryllium and 
potassium in a crucible of pure aluminum. Reynolds (1876; 3) 
reduced the chloride by sodium, and Nilson and Pettersson 
(1878 ; 3 and 4) used the same method and succeeded in obtain¬ 
ing a metal of 87 per cent, purity by fusing under a salt cover 
in a crucible of iron tightly closed. Again (1880; 6 and 7) the 
same authors succeeded in procuring a metal of 94 per cent, purity 
but it was not until Humpidge (1885; 1886; i) made his 

final specific heat determinations in 1885, that a metal of as 
high a degree of purity as 99.2 per cent, was obtained. Wink¬ 
ler (1890; 3) claimed to have reduced the oxide by magnesium 
and Goldsmith (1898; 14) by aluminum, but both chemists were 
undoubtedly mistaken. Kruss and Moraht (189O'; 4 and 5) re¬ 
duced the double fluoride of beryllium and potassium with 
sodium, obtaimng their metal in hexagonal plates. Police (1904; 
I and 9) again produced the metal by deccwipcwition of the 
chloride with sodium, and states that he was unable to fuse to- 
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gcther the dark gray powder formed for the reason that it 
probably volatilizes at ordinary temperatures without passing 
through the liquid condition. 

It was left to Leheau (1898; 3) to develop an apparently sim¬ 
ple and easy method for producing the metal almost free from 
admixtiire, which he did by electrolyzing the double fluoride of 
beryllium and of potassium or of sodium in a nickel crucible. It 
is true that Warren (1895; 10) had claimed to manufacture the 
metal by the electrolysis of the bromide which does not conduct 
electricity, and Borchers (1895; ii) had proposed the prepara¬ 
tion by means of electrolyzing the chloride, mixed with an alkali 
chloride but apparently without result. Lebeau proved that the 
halides of beryllium did i|bt conduct electricity so he added 
sodium fluoride to beryllium fluoride, melted the mass in a nickel 
crucible which itself became the cathode, and using a carbon 
anode, passed a current from a dynamo yielding normally 20 
amperes at 80 volts. Care was exercised to keep the heat but 
little a!>ove tnc melting point and metal was obtained in hex¬ 
agonal crystals. 

Some patents of Lriebermann (1898; 15 and 16) and Kiihne 
(1907; 2) for the production of beryllium would appear to be 
of very doubtful value. 

yhysieal Properties.—Beryllium is a hard, dark steel gray 
metal, which especially in its crystal form has a bright metallic 
luster. The crystals produced by electrolysis (Lebeau, 1898; 
3, It) are hexagonal lamallae, placed one on the other 

and accarding to Brogger and Flink (1884; 4) occur in two 
forms, prismatic and tabular, belonging to the holohedral division 
of the hexagonal system and having an axis relation of a:c=i: 
1.5^2. 

The specific gravity of the crystals is 1.73 at (Lebeau, 1899; 
If), of the metal produced by reduction with sodium 1.85 at 
mf (i ltimpidge, 1886; r). Other published figures were on im¬ 
pure material and need not be given. 

Hie melting point is not known for at ordinary pressures and 
ill an inert atmosphere it volatilizes without fusion, (Pollok; 
IC)04; l). Under pressure it can be fused (Nilson and Fetters- 
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son, 1878; 3) but no determinations of the temperature have 
been made. 

The specific heat at ordinary temperatures is abnormal as in 
the case of boron, carbon and silicon, but Humpidge (1885; i, 
1886; i) has shown that between 400° and 500® it remains 
practically constant at about 0.62. The matter was one of long 
controversy and the low results obtained by Nilson and Petters- 
son (1878; 3) and others was the chief cause of the belief in 
the trivalency of beryllium. According to Humpidge (1885; 
I and 6, 1886; the relation between specific heat and tem¬ 
peratures can be expressed by the empirical formula: 

K/ = 0.3756 + 0.00106 t -jr 0.00000114 

According to Thalen (1869; first to study the 

spectra of beryllium it is characterized by a line 4572.0 in the 
blue and 4488.5 in the indigo of about equal intensity. Lockyer 
(1878; 10) finds beryllium lines in the sun's spectra. Hartley 
(I^^3; 5) makes a careful study of the arc spectra of the chlo¬ 
ride and publishes a chart of the spectra of beryllium, which 
besides the two lines in the visible spectra noted above by Thalen, 
he finds the lines 3320.5, 3130.2, 2649.4, 2493.2, 2477.7 O'f which 
3130.2 is the strongest and most persistent. Rowland and Tat- 
nall (1895; 4) in their exhaustive study of the arc spectra of 
the elements, found the most prominent lines for beryllium be¬ 
tween 2100 and 4600 to be 

2348.697 2650.414 3321.218 

2350-855 2651.042 3321.486 

2494.532 3130.556 4572.869 

2494.960 3131.200 

lliese observations were made with a grating of 2ij4 feet 
radius and 20,000 lines to the inch on a photographic plate 19 
inches in length and are unsurpassed for accuracy. Formanek 
(1900; 3) finds that the chloride treated with Alkanna tincture 
presents a strong orange red fluorescence and yields three ab¬ 
sorption bands. Soret (1878; ii) finds that solutions of the 
chloride give no absorption spectra and only a feeble bluish 
fluorescence. Crookes (1881; 4) found that beryllium oxide, 
in high vacuo, gave a beautiful blue phosphorescence, but 
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no Spectral rays. Hartley (1901; i) finds that the lines ^ 3! 30.3 
and 2478.1 are still visible in solutions of beryllium salts when 
the concentration has fallen so low as 0.000001 per cent. 

The atomic weight of beryllium is very close to 9.1. The first 
determination was made by Berzelius (1815; I ) early in the last 
century and were little more than approximations. The cor¬ 
rected results of other investigators with the ratio determined 
are as follows: 


Mcfin « • I'. 


Awdejew (1842 ; 2) 

BeO : BaSO,.. 

9 %W 

Weeren (1854 ; i) 

BeO : BaS(\. 

9,27 

Debray (1855 ; i) 

BcO : 4CO,.. 

9-34 

Klatzo (1869 ; i) 

BeO : BaS04. 

9,.aH 

Nilson and Pettersson (1880 ; 6) 

BeS0,.4H,0 : n «0 . 

9.104 

Kriiss and Moraht (1890 ; 5) 

BeSO*.4l!3C> : BeO . 

9 -m 

Parsons (1904 ; 5) 

f BeCCsII^O,),: BeO . 


(BepCCsHAV 


Parsons (1905 ; 5) 

r Algebraic combi fit- 
< tlon of above. Be 

9.10 

1 and C nnkiiown 


Chemical Properties.—Chemically, beryllium is a metal slight¬ 
ly less basic in its nature than magnesium. According to Mraii- 
ner (1881; I) the chemical nature of beryllium may be summed 
up by the three statements: 

Si : Be = Be : B, 

Si : Na = Be : Mg — B : Al, 

Si : Mg ~ Be : Al B : Si. 

Beryllium is not altered in dry air nor in oxygtm at ordinary 
temperatures but takes fire when highly heateil and if finely 
divided yields bright sparks in the flame of a Bunsen burntT. 
(Lebeau, 1899; ii). It combines directly and easily with flitoriitr, 
chlorine and bromine (Lebeau, 1898; 3) and with iodine when 
heated in its vapor (Wohler, 1828; 2) and (Wiray, 1855; f). 
Wohler claimed to make a sulphide by heating in sulphtir vit\mr 
but Fremy, (1853; i) and Debray, (1855; i) wm* nnablr w 
get the two elements to combine directly and it has n«4 sitire 
been produced in this manner. Strong sulphuric ,Tcid attacks 
betyllium, giving off sulphur dioxide. Hydrwhloric acid and 
dilute sulphuric acid as well as solutions of the caustic alkalies 
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attack the metal with evolution of hydrogen. The gaseous hy- 
<lracida attack it violently if passed over the heated metal. 
Strong nitric acid has little effect upon the metal but weaker 
acid attacks it giving off nitric oxide. It is but little acted upon 
by cold water, but is slowly converted into the hydroxide by 
boiling water. 

Beryllium acts upon methyl and ethyl iodides, (Cahours, i860; 
I) replacing the iodine and forming beryllium ethyl and beryl¬ 
lium methyl. It also replaces mercury in its analogous com¬ 
pound and in mercury propyl, (Cahours, 1873; i, Lawroff, 1884; 
3 )- 

Wohler (1828 ;2) thoughthehad prepared the selenide, telluride, 
arsenide and phosphide by fusing with the respective elements 
but his observations have not been confirmed. Beryllium has 
probably never been obtained in combination with hydrogen 
.although Winkler, (1891; 3) thought he had produced a hydride. 
Beryllium unites directly with carbon, boron and silicon at the 
heat of the electric furnace (Lebeau, 1895; 2, 1898; 7, 1899; ii). 
It reduces SiCl^ when heated, (Rauter, 1892; 2). 

Valency.—illie valency of beryllium was long in doubt and 
gave rise to an animated discussion extending over many years 
and calling forth much research. The question was in reality 
settled when Nilson and Pettersson, (1884; 7) and (1885; 3), 
against all their previous contentions, found the vapor density 
of beryllium chloride to be entirely in accord with the divalency 
of the metal. Their determinations were made between 490 and 
1520" C, and above 1000°, their results are quite constant for 
the formula BeClg. The divalency was confirmed by Humpidge 
by the specific heat at high temperatures and by the mpor den¬ 
sity of both chloride and bromide, (1886; i), by Coombes, 
(1894; 6) by the vapor density of the acetylacetonate, and by 
Urbain and Lacombe, (1901; 2) by the vapor density of the 
basic acetate. Rosenheim and Woge (1897; 4) also found the 
formula for the chloride to be BeClg by the rise of the boiling 
point of its solution in pyridine. 

Alloys of Beryllium.—Our knowledge of the alloys of beryl¬ 
lium is confined solely to the work of Lebeau (1897; 8, 1898; 
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4, II) anti, altlionKli he {trotlnceti alUns with the conimon 

metals and Cr, Mt> ami he descrihes thuM- «»f ckjiiht mily, 
flis alltiys were nuule either l»v heating the mixeil (ixides «<f 
beryllium ami the metal fn he alloyed with an intiniiiie mixture 
of carbon to a very high teiiiix-ratiire in the elrrtrie htrnare, «)r 
they are iirwlncet! simuIfanetHisly with the eleetrulytie s»rr»h!e 
tion of beryllium, by substituting a graphite for th<- uirkel rnt- 
cible anti fusing in this tite metal tt> lie alloyed, while the tlonhle 
fltioride of beryllium ami sodium was being eleetroly/ed in the 
same crucible. Alloys of alxint in |mt rent. Ik- to <(t» fu r rent. 
C'ti are pale yellow, nearly while. Allnvi. of z per rent. He are 
yellow, ca.sily ixilished and malleable, eob! or hot. They are not 
oxulized in tiie air, hnt are tarni-ihefl hv hydrogen sulphide 
'Ihey .are tiis.sfi!ver! by nitric arid with tliflienlfv As little 
0.5 {KT cent, of beryllinm rh.mgrs verv notirrably the ap}»r,-ir- 
aiire of the ropf»er ami makes it deritletHy son.*rons. An alhiv 
contamiiiK i.,p fier cent, i<f liervlliiim has the color of gobi an 1 
is very .sonorous, It is easily pilisheri .ami can hr rratltlv fnrgwl 










CHAPTER III. 


NORMAL COMPOUNDS OF BERYLLIUM. 

All normal compounds of beryllium which are soluble in water 
are strongly acid in reaction to litmus, dissolve notable quanti¬ 
ties of their own hydroxide which increases in amount with the 
concentration of the solution, set free carbon dioxide 
from carbonates and attack certain metals. In short, they 
act in many respects like the acids themselves would act from 
which they are derived. In spite of these facts they show less 
hydrolysis, and consequent smaller concentration of hydrogen 
ions, at least in the case of the chloride, nitrate and sulphate, 
{Leys, 1899; 10 and Brunner, 1900; i) when treated by the 
well-known method of sugar inversion, than the corresponding 
salts of iron and aluminum. By the same method of determina¬ 
tion, the hydrogen ions are thrown back into the undissociated 
condition when but a small fraction of the beryllium hydroxide 
lias been dissolved which the normal salt is capable of holding 
in solution, (Parsons, 1904; 10). The reasons for these phe¬ 
nomena are not at present understood. Tlie sulphate has been 
recently studied with a view to a solution of this problem, 
(1907; 10) and it has been shown that the addition of beryllium 
hydroxide to a solution of the sulphate, raises the freezing point 
and diminishes the conductivity; that no beryllium enters into 
the formation of a complex anion and that while the hydroxide 
can be partially removed by dialysis if dialyzed into pure water, 
there is little evidence of a colloid being present. It has been 
suggested that we may have here a new instance of solution, 
wherein the solid, when once dissolved, acts as a true solvent 
for its own oxide or hydroxide, and there are some analogies 
which point strcxigly to this view, (1907; ii). 

To this same cause, whatever it may be, is due the fact 
that no normal carbonate or nitrite is known, and that the 
chta'kle, brwnide, iodi^ and nitrate lose their anion so readily 
when in conta^ct with water that they cam only be prqmred with' 
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s|>ecial precaution against hydrolysis and solution of the hydrox¬ 
ide formed. 

BERYLLIUM HALIDES. 

The halides of beryllium, with the exception t>f the 
chloride, were little known until Lebeau gave them most 
careful study. They are, excepting the fluoride, only pre¬ 
pared pure in the absence of all water. By careful eva|K>nitic>n 
of the fluoride in the presence of amnioiiium fluoride or in an 
atmosphere of hydrofluoric acid gas, it can ai)parently be kq>t 
from hydrolytic action, (Lebeau, 1899; ii) hut this is not true 
of any of the other halides. On evaporating their solutions in 
water they lose more or less of the gaseous jtydracids, the 
residue becoming more and more basic and remaining soluble 
until a surprising degree of basicity is reached. This liydrolyitc 
action is comparatively small in the case of the fluoride, hut is 
practically complete in the case of the chloride, bromide and ic> 
flide. by careful manipulation residues of almost any degree of 
basicity can be obtained and these mixtures of base and normal 
salt have given rise to claims for numerous oxyflmmdes *and 
oxychlorides for the existence of which there is no other evi- 
flence than the analysis of the variable residues detained. 

Beryllium Fluoride, BeFg. — Tlie first experiments on the 
relation of fluorine to beryllium were made by Gay 
Lussac and Thenard in 1811 (i8n; 1). later in 

1823, Berzelius (1823; i) made the fluoride by dis¬ 
solving the oxide in hydrofluoric acid and described the profM^'f- 
ties of the solution so produced and the residue left on evajMira- 
tion, the basic nature of which he recognized. Klatzo (1869; 
I) made a short study of the fluoride, but the pure salt wai» nit 
produced until lebeau (1898; 8, 1899; 11) made it by healing 
the double fluoride of ammonium and beryllium, which had p^c^ 
vioiiily been dried over phosphoric anhydride, in a current rd 
dry carbon dioxide and cooled in an atmosphere of the same gm. 
He also prepared it by the action of hydrofluoric acid gas on 
the carbide. * 

Properties.—According to Ldbeau the pure fluoride i» a glassy, 
tmnsparent mass having a specific gravity of 2.01 at ^15*. It 
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becomes fluid towards Soo'^, passing through a viscous condition, 
but above 800° it begins to volatilize, yielding v/hite and very 
deliquescent crystals. It dissolves in all proportions in water, 
is only slightly soluble in absolute alcohol, but dissolves read¬ 
ily in 90 per cent, alcohol. By cooling an alcoholic solution to 
—^23°, one obtains a white crystalline mass which, however, melts 
easily on rise of temperature. It is also soluble in a mixture of 
ether and alcohol. The majority of metalloids are without action 
on the fluoride. It is insoluble in anhydrous hydrofluoric acid 
and is not altered by it, rendering the existence of an acid salt 
quite improbable. It is readily attacked by sulphuric acid. The 
alkali metals and magnesium reduce it, but the difficulty of fu¬ 
sion and hydroscopicity renders the preparation of pure metal dif¬ 
ficult. With potassium the reaction begins below 500°. Lith¬ 
ium and magnesium act at about 650*^. Aluminum fuses with¬ 
out alteration. 

Beryllium Chloride, BeCL.—^Although Vauquelin (1798; 5) 
obtained the chloride in solution, the pure salt was 
not made until Rose (1827; i) prepared it in the 
sublimed anhydrous state by passing chlorine gas over 
a heated mixture of carbon and beryllium oxide. Wohler (1828; 
3), Awdejew (1842; 2), Debray (1855; i), Klatzo (1869; i), 
Nilson and Fettersson (1880; 6, 7, and 8, 1885; 3), Pollok (1904; 
12) and others used the same method of preparation. Nilson 
and Pettersson (1885; 3) prepared the chloride in very pure 
form for the purpose of determining its vapor density by the 
action of dry hydrochloric acid gas on the metal. Lebeau 
(1895; 2, 1899; iitilized the carbide which is readily attacked 
when heated by both chlorine and gaseous hydrochloric acid. 
Lothar Meyer (1887; i) obtained the chloride by passing car¬ 
bon tetrachloride vapor over heated beryllium oxide. Bourion 
(1907; 7) prepares the chloride by the action of a stream of 
mixed Cl and S^Cl^ on the oxide at a red heat. No matter 
what method is used the materials must be absolutely dry if a 
pure chloride is to be obtained. Awdejew (1842; 2) and Atter- 
berg (1873; 7) thought they had produced a hydrous chloride, 
BeClg^HgO, by evaporating the chloride slowly over sulphuric 
acid, but Parsons (1904; 5*) shows that the procedure recom- 
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mended invariably yields basic mixtures of varying degrees of 
hydration. Atterberg’s results are easily explained when one 
considers that his formula depended solely on an analysis for 
chlorine alone, and although Awdejew gives no details of his 
analytical results, it is probable he was led to liis iiiKioiil)tedIy 
erroneous conclusion in the same way. 

' Properties.—-The anhydrous chloride is a white crystalline 
solid having a melting point about 440® (Lebeaii, 11. 

Pollok, 1904; 12). Carnallcy (1879; i, 1880; i, 1884; 9, ^884; 
10) obtained much higher figures, but was certainly in error. 
The boiling point is about 520"" as shown by Nilson and Iklters- 
son and confirmed by Pollok (1904; i). Its vapor density first 
determined by Nilson and Pettensson (1884; 7, 1885; 3) between 
490^ and 1520^, is in entire accord with the formula BeCl^. This 
was confirmed by Ilumpidgc (1886; i). Rosenheim and Woge 
(1897; 4) showed that the molecular weight as determined by 
the raising of the boiling point of a solution of beryllium chlo¬ 
ride in pyridine, was in agreement with the same formula. 
Its molecular heat of solution is 44.5K® and its molecular heat 
of formation is 155K® (Pollok, 1904; 9). Its magnetic suscept¬ 
ibility was determined by Meyer (i89<); 3). The fused chloride 
does not conduct the electric current, (Lebeau) but its alcoholic 
solution is a conductor (Pollok, 1904; i). 

Beryllium chloride dissolves in water with great avidity and, 
unless special precautions are taken, with loss of. chlorine as 
hydrochloric acid. On evaf)oration the solution loses hydrochlo¬ 
ric acid more or less readily according to conditions, and the 
residue left, which may be of almost any degree of basicity, has 
been mistaken for an oxychloride by Atterberg (4873; 7, 1875; 
4). With ether it forms the compound BeClg.af (CgH|)gO], 
(Atterberg, 1875; 4). It also forms a white crystalline com¬ 
pound containing the chloride with both hydrochloric acid and 
ether (Parsons, 1904; 5), the exact composition of which has 
not been determined.*^ It is also readily soluble in alcohol, and 
yields a crystalline compound with it, but is almost insoluble in 
benzene, chloroform, carbon tetrachloride and sulphur dichlo- 

♦ since thli went to nre»» a tetter from H. Stefamet* infmwm »e fctimt llitif 
sre in BeClf4nfO. It i« accordinirly certain from the conditteni ttiiit tteia mm*- 

pmmi 'wm nmwtt i»^e Attertoerg. It» mdentiimtlow to itrimaft* My 

wai ^UAlttatiee only mad xnmde In eotsme^ of aa^lter gaitea. 

Tmm Jkmmm. 
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ride (JLebeau, 1899; ii). It combiaes with ammonia gas and 
with phosphine. Lebeau (1899; tt) claims that it forms many 
ciystalline compounds with the organic bases, but Renz (1903; 
3) was only able to obtain the compound, BeCls.CCoH^N^)^^ 
HgO, with quinoline. By experiments on the chloride and sul¬ 
phate, Jrldber and Kieson (1898; 9) were able to show that their 
taste was due to the cation. The chloride forms many double 
salts (vidi. Double Salts). According to Brunner (1900; i) 
and Leys (1899; 10), beryllium chloride solutions are less hydro¬ 
lyzed than those of aluminum and iron, although about two per 
cent, of the molecules are so decomposed. Awdejew (1842; 2) 
and Nilson and Pettersson (1884; 7, 1885 J 3) claim that the sub¬ 
limed chloride attacks glass, but Parsons (1904; 5) states that 
this is probably incorrect. 

Beryllium Bromide. —The bromide was first prepared by 
Wohler (1828; 2) by the action of bromine vapor on the metal 
and also upon a mixture of carbon and beryllium oxide. Ber- 
themot (1831 ; i) obtained it in solution by dissolving the oxide 
in hydro 1 )romic acid. Humpidge (1883; 7) also prepared it by 
acting on a mixture of the oxide and carbon with dry bromine. 
W>eau (1899; I * ) prepared it by the action of bromine and 
gaseous hydrobrcwnic acid on the carbide. 

Properties.— llic anhydrous bromide is obtained always by 
sublimation and in colorless white crystals. Its vapor density 
determined by Humpidge (1886; i) is in accord with the for¬ 
mula BctBr^. Its melting point was determined by Carnalley 
and Williams (1B79 ; i, 1880; i, 1884; 9 and 10) but the values 
obtained were much too high, as shown by Lebeau (1899; ii), 
who states that it fuses at about 490*" and begins to sublime some¬ 
what below this temperature. The fused salt does not conduct 
electricity, although Warren (1895; 10) claimed to make the 
metal in some quantity by electrolyzing it. For a knowledge 
of its chemical properties we are indebted almost wholly to 
Ivcbeau (1899; it) who states that it acts much the same as 
the chloride. It dissolves in water with avidity, losing hydro- 
bromic acid on evaporation. It is soluble in absolute alcohol 


22 


CHEMISTRY OE BEHVUJUM 


and fomis a crystalline com[X)und therewith. It combines with 
ammonia and with the organic bases. 

Beryllium Iodide, Wohler (182R; 2) and Debray (1853; 

l) prepared the iodide by the action of iodine u|>on tlie metal, 
but we arc indebted almost solely to Iwbean (1898; 6, iSgg; ii), 
who prepared it in some quantity by the action of gaseous hydri- 
ckIic acid, or a mixture of hydrogen and iodine vapor, on tlie 
carldde at about yexf, for a knowledge of its ])roperties. 

Properties.—According to Lebeau (1899; u}, beryllium 10- 
dide, as oldained in the sublimed state, consists of colorless 
crystals, wliich are quickly (lecnin|K>sc‘d in moist air. Their spt‘- 
cific gravity at 15^^ is clo.se to’4.20. Tlicy begin to sublime below 
their melting point which is 510^. The melted ioilide boils l>e« 
tween 585*" and 595**. It is insolulde in iKuizene, toluene, s|nriis 
of turi>entine, and but slightly soluldc in carbmi disulphide, 
llie slightest trace of water attacks it immediately, but it is not 
quite s«'i sensitive after fusion, jirobably because less sur¬ 
face is i*x|K»sc:d. It can be distilled without alteration in dry hy- 
drc^ini, nitrr^en or carbon dioxide. Its icxline is readily re¬ 
placed by chlorine or bromine. Fluorine forms fluorides of both 
beryllium am! of imline. Fluorine and chlorine Ixitli attack it 
even wfitm cold, giving off heat and light. Cyanogen acts iijxm. 
it at about a red heat, producing a white material, less volatile 
than tlie iodide, which with water gives a clear solution reiurting 
for cyanides. Ideated in oxygen, it takes fire at about a red heat 
anil the va|Kir itself will burn even in air. Heateil with sulplnir 
it yiekls a sulphide of beryllium, readily dcN:0mposecl by water. 
The viifxir of pliosphonm also attacks it, probably fonnirig a 
plxMldiide of tierylliiim. Sodium, ixitassium and lithiiwn re¬ 
duce it at about 350®. Magnesium reduces it at about 450^. 
Aliiriiifiiim, silver, ciypptr and mercury are witlioiit ac¬ 
tion below the temf^erature of the softening of glass, 
liyclrogm sulphide acts upon it, but only at elevated 
teniieritiires and yields a white sulphide. It afi^rbi large 
ffiioiiritii of ainnnonia gas and forms canpounds which fnell 
easily and can be crystallized on cooling. It rejicts with a large 
nwiiber of organic cempounds. It is soluble in alcohol and pro- 
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duces a crystalline compound therewith. It also combines with 
ether. It differs from the iodide of aluminum in not reacting- 
with cold tetrachloride of carbon. It also does not act upon CoCl^, 
Acetic anhydride and anhydrous chloral give energetic reactions 
with beryllium iodide. Ammonium compounds and organic 
bases, especially aniline and pyridine, produce crystalline com¬ 
pounds with it. 

BERYLLIUM OXIDE. 

Preparation.—The oxide is prepared by heating the nitrate, 
sulphate, oxalate, hydroxide, basic carbonate or other salt of 
beryllium containing a volatile acid radical, and even the chlo¬ 
ride, bromide and iodide yield practically all of their metal as 
oxide when evaporated from solution and heated. By evaporat¬ 
ing to dryness a mixed solution of beryllium chloride'and ammo¬ 
nium chloride and heating in air, an oxide so light and feathery 
IS produced that it is difficult to retain it in the containing ves¬ 
sel. 

Properties,—The oxide is a white powder as ordinarily pro¬ 
duced which can be volatilized and crystallized at high tempera¬ 
ture. According to Levi-Malvano (1905; 7) a blue oxide is 
obtained by igniting the hexahydrated sulphate (vidi sulphates).^ 
in the electric furnace, (Lebeau, 1896; 6, 1899; ii) it can be 
fused and even volatilized and yields a crystalline mass slightly 
harder than corundum. The crystals are hexagonal (Lebeau, 
1899; II). Mallard, {1887; 4) states that they are positive and 
unaxial and he measured parameters a :/i=i *.1.6305. He fur¬ 
ther states they are isomorphous with zinc oxide, and Ebelmen 
(1851; l) states that they are isomorphous with aluminum ox¬ 
ide. llie oxide is diamagnetic (Nilson and Pettersson, 1880; 
9) and its magnetic susceptibility has been determined by Meyer 
(1899; 3). 

Tile specific gravity was first determined by Ekeberg (1802; 
i) as 2.967. Rose (1848; 2) found 3.021 to 3.09, claiming the 
lower figure was obtained by high heating. Ebelmen (1851; i) 
reported 3.058; Nilson and Pettersson (1880; 9, 1880; 10) ob- 

» Repeated attempts by the authar of this book to reproduce this oxide 
or even the hexahydrated sulphate have met with failure. 
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tainecl 3.016 and Grandeau (1886; 2) 3.18. Later results on 
very pure material Kriiss and Moraht (1890; 7) 2 . 044 ; 
Lebeau (iSt/r, 6, i%9; n) at o^, 3.01-3.025; Parsons (icp4; 5) 
at 4'', 2 . 040 . According to Lebeau, fusing tl'ie oxide had very 
little effect on the specific gravity. 

Hie specific heat of beryllium oxide is 0.247 between 0"^ and 
100® (Nilsoii and .Pettersson, 1880; 9 and lo). According to 
Tanatar it is 0.289B between 100-117''". 

Crystals of the oxi<le have been prcxluced by melting in the 
electric furnace (lx‘beau, i8c0; 6), by fusing a mixture of beryl¬ 
lium silicate and {Kitassiinn carbonate (libelmen, 1851; 1), by 
fusing a mixture of sulphate of potassium ami sulphate of hervd- 
hum {Debray* 1B55; i), by fusing a mixture of sulphate of po¬ 
tassium and phosphate of l)eryIlium iGranrleaii, 2 'h by 

dissolving the oxide in fused iKTyllium leucite (Hautefeuille 
and Ferrey* i8(y); 9) and by fusing tfie sulpliate witli silicic 
acid (f fautefeiiille and Perrey. J8<p; 14). 

ileryllium iixi«le is not reduced by liydrogen* magnesiuiiL 
dium* j'Kiiassium or ahnniiuim (lA*beaiL iHc/nP* n). Ac* 
cording to Franck (1898; 20), altimimim do%*s form all«iys at 
high temixtrature by liealiiig willi l>erylliurii oxide. It, L rce 
ducecl by carlxHi at liigh temjjeratures in tile presence of rxlter 
rnetals* such as Cf>p{x*r, fonning alloys ihertnviilL or, when ireal* 
ed alcxk! at high tcmtperalnres witli either carbon, boron or siliroti 
it IS reduced, forming tfie carliiile, borocarbide or silicitle (Ixe 
hcmiL 1899; n|. It IS not acted upon by water or ciirboii di¬ 
oxide. Ballard (1834; 1) states that bromine water, esjxxdaliy 
under the iiiftiicrice of sunlight partly clisscdves beryllitiiti oxiilf, 
Init i.-4*lx*aii (j8cjc); li) finds that it is not afivcted Iiy liroiiitiie, 
chlorine* iocliiie or otliers of the non-itielals excejil fliioriiie, wiiicli 
attacks it cisreclly with the formation i>f a fluoricle. .Mixeil with 
carbon and heated in a current of a liak^en gas the ccirrcspcMicl* 
iftg halide is fonncxl and Meyer (1887; i) founcl iliat the aiitiy* 
rirmts cltloricle wm fornit*<l if the oxide was healed in «a riirreiil 
of carlMin tidrichloride vapor, lioiiricm {1<P7; 7) fowtid that it 
was also acted ufmii by S^CI^ at a red heat with the fiirriiatioii 
of the chloride. 
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'rhe g-aseous hydracids have no action on the oxide, even 
at high temperatures. Strong hydrochloric and nitric acids dis¬ 
solve the oxide slowly. Strong sulphuric acid attacks it readily 
forming the anhydrous sulphate which dissolves only slowly on 
dilution with water as hydration progresses. Rose (1848; 3, 
1855; 2) states that beryllium oxide partially decomposes solu¬ 
tions of NH4CI, but loses this property if heated. Atterberg 
(^873? 7) states that the oxide is not soluble in fused potassium 
hydroxide. According to Ebelmen (1851; i), it is readily solu¬ 
ble in potassium bisulphate. 

Berylliiuii Sulphide.—Wohler (1828; 2) supposed he had made 
a sulphide by heating the metal with sulphur, but Fremy (1853; 
i) states that it was the only sulphide he could not produce by 
passing the vapor of carbon disulphide over the hot oxide. De¬ 
bray (1855; i) and Nilson and Pettersson (1873; 3 ) state that 
beryllium and sulphur do not combine when heated together. 
Berzelius (1826; 2) supposed he produced a double sulphide of 
beryllium and tungsten, but his results lack confirmation. Lebeau 
{1899; ii) at last made the sulphide by heating the anhydrous 
chloride and iodide with sulphur or with hydrogen sulphide. 
Also by the action of sulphur vapor on the carbide at a high 
temperature. The sulphide is a white solid, immediately decom¬ 
posed by water. No other details are given nor further study 
of this compound been made. 

Beryllixun Selenide, Beryllium Telluride.—Preparation claimed 
by Wohler (1828; 2), but probably he was mistaken. 

Beryllium Triuitride.—Attempts to make the trinitride (Curtius 
and Rissom, 1898; 12) by the action of a solution of beryllium 
sulphate on barium trinitride failed, as it immediately broke 
down to beryllium hydroxide and hydronitric acid. 

Beryllium Phosphide.—Claimed by Wohler (1828; 2), by the 
action of phosphorus on the metal, but unconfirmed by this 
method. Lebeau, however, (1899; ii) prepared a compound of 
beryllium and phosphorus, which he did not analyze or describe, 
by means of the action of phosphorus vapor on anhydrous beryl¬ 
lium chloride and iodide. 
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Beryllium Cyanide.—I»y the action of cyanogen gas on beryl- 
limn ioiiule, f.ebeau fi8c^; 6, iHr/;; n) prmluced a cyanide 
coiniioiitid of lierylHinn which he neither studied nor analyzed. 

Berylliam Carbide, llCjiC.—The carlnde of beryllium has been 
I>r<Kiiice<! liy I,el)eau C i% 5 ; 2* iHc/j; n) by heating a mixture of 
one part carlion and two parts beryllinni oxide in an t*lectric 
furnace, using a ctirnmt of (^50 amperes and 50 volts for about 
tern minutes. Lebeaii first gave it the formula Inil after 

Henry fi%5; H| called his attention in liis error, he adopted 
the fcirniula Ik.i'. Its projierties are rpute similar to those of 
ahmiimiiri carbide. At 15*^ it.s specific gravity is 1.9. It is so 
hard it scratches rfiiartz easily. It cemsists of yellowish brown 
transparent crystals. Fluorine, chlorine and bromine att^ick it 
readily if lieale«b forming the corresjKmcling halide and leaving 
a residue of carlion. Imline is without action at 800*^. Oxygen 
attacks it only siifierficially when heated. The vapor of sulphur 
reacts at about irxio"', fr>nning the sulphide. Hydrolliioric acid 
gaM attacks it at alanil 45«f% foriniiig tlie fluoride. Hydrocliloric 
acid gas forms t!ie chloride at alwnit fmf and sets free cartK>n 
mid hydrogeiL Hydrimlic acid gas attacks it at about 750®, 
yiclilifig t!ie imiide. Ilerylliuin carbide slowly decom|)Oses water 
yieldsiig bervHiiim !iydroxi«le and pure methane. The reaction 
iifc iiiticii more rapid in solution of fiotassium hydroxide. The 
cmrbifle rediices coiicentratefi stdphuric acid, alllioiigh it is but 
slowly attacked by conceritratetl nitric arnl hydrochloric acids. 
These mmt ficids diluted dissolve it conipieiely after a few hours,. 
Fhisnl j'loiitili attacks it with sncawlescetice and it is oxidized by 
fKibwiiint tMTtiiafiganatc? and peroxide of le»acl The chlonite and 
nit rati* of |«>tassiiim do not attack it. 

ily heating a mixltire of 
tii;»rcw and berylliiiiti oxide in a carbon tube by means of a ciir* 
lerif of 150 arii{M!rei and 45 volts, Lebeaii Ci8«^; 7, 1%^ ii ) 
prcMliicetl mmt bright metallic crystals to which he gave the for- 
nitslii 11ie borocarbide has a specific gravity of 24 at 

15’^ It h not altered in air unlcii heated and then oxidizes only 
iitp?rfkially. Fluorine, chlorine, bromine and icKitrie, m well ai 
Ihtir hyilradds, act much the mme m m the pure carbide. Siilpliiir 
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attacks it only superficially at a red heat. Mineral acids and es¬ 
pecially nitric acid dissolve it rapidly. 

Beryllium Silicide.—Lebeau (1899; ^^so obtained a silicide 
of beryllium, but was unable to purify it sufficiently to deter¬ 
mine its properties or formula. 

Beryllium Hydroxide, Be (OH) 2.—Beryllium hydroxide is a 
white gelatinous mass physically indistinguishable from alu¬ 
minum hydroxide and resembling it very closely from a chem¬ 
ical standpoint. It is precipitated from solutions of beryllium 
salts by ammonia, ammonium sulphide, caustic alkalies and ba¬ 
rium carbonate. It is also precipitated by methyl, dimethyl, 
ethyl, and diethyl amines (Vincent, 1880; 2, Renz, 1903; 4). 
Soluble normal carbonates throw down a basic mass which con-, 
sists largely of the hydroxide together with some carbonate. 
The latter may, however, be almost entirely eliminated by boil¬ 
ing. It is readily attacked by solutions of acids. It dissolves 
slowly in concentrated solutions of ammonium carbonate (Vau- 
quelin, 1798; i, et al.) and sodium bicarbonate. It is imme¬ 
diately soluble in a saturated boiling solution of sodium bicar¬ 
bonate (Parsons and Barnes, 1906; 2). It is, however, almost 
insoluble in a dilute solution and a strong solution which has 
dissolved the hydroxide, on dilution (two per cent, or less 
NaHCOs) slowly hydrolyzes in the cold and throws out thef- 
basic carbonate or does so immediately on boiling. It is almost 
insoluble in normal sodium carbonate. It is soluble in sodium 
and potassium hydroxides forming beryllonates which are hy¬ 
drolytically decomposed on boiling. This decomposition is com¬ 
plete if excess of base is not present, but may be partially on 
entirely prevented by increasing the mass of the soluble hydrox¬ 
ide. It is soluble in solutions of its own salts and in proportion 
to the concentration of the particular salt used. From concen¬ 
trated solution in its* own salts, it is precipitated by dilution, 
but such precipitation is never complete. It is insoluble in ex¬ 
cess of ammonium sulphide, ammonia, and methyl, ethyl, di¬ 
methyl and diethyl amines (Vincent, 1880; 2, Renz, 1903; 4). 
When washed with pure water it slowly passes through the 
filter in colloidal solution (Parsons and Barnes, 1906; 2). Beryl- 
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Hum hydroxide, like aluminum hydroxide, is more susceptible 
to reaction when freshly precipitated (Haber and Van Oordt, 
1904; 2). This is more especially apparent in the case of car¬ 
bon dioxide, for when freshly precipitated it will absorb about 
one tliird of an equivalent of this gas, but if allowed to stand 
sometime and especially if first heated, it almost entirely l^es 
this property (Parsons and Roberts, 1906; 4). Leys 10) 

states that it is ii times as basic as aluminum hydroxide. It 
has, like most other gelatinous hydroxides, a very great tendency 
to occlude other substances which may be present when it is pre¬ 
cipitated and it is almost imjK^ssible to remove these substances 
by washing. It is nearly insoluble in water charged with car¬ 
bon dioxide (Sestini, 1891; 6) andacconling to Toc^ynski (1871; 
2) in hydrocyanic acid. 

Van Ikunmelen (1882; 2) distinguishes two forms of the hy¬ 
droxide, first alpha, precipitated from potassium beryllonates by 
Iioiling which form is easily washed and, lie claims, is the only 
one of definite composition being readily dried to the fonnula 
IkCOIi)^, and second beta, which is the gelatinous mass pre¬ 
cipitated by alkalies which is always more or less hydrated. At- 
terberg (1873; 7) gives formulas for some of these hydrated 
oxides, but there is little in his work or tliat of V^in Bemmelen 
(1882; 2) to show that this extra water is other than mechani¬ 
cally held. Reiibenbauer (1902; 5) found tliat smlitim hydrox¬ 
ide dissolves beryllium hydroxide in profiortion to its coiireiitra» 
tion. Van Ikmmelen (1898; 19) studied the effects of heat 
on his two forms of the hydroxide. Meyer (i8<}9; 3) deter¬ 
mined the magnetic susceptibility of the hydroxide. It is read¬ 
ily, although slowly, decomposed !iy boiling with solutions of 
ammonium salts (R<^e, 1848; 3), Miray (1855; 1), Joy (1863; 
I), Parsons (11)04; 5, et al). v. KcAel! (1832; i) states that 
calcium carbonate will n<^ precipitate beryllimn hydroxide in 
the cold, but does so cm Ixfiling. Priidhiiminer ( i8fi5; 7) states 
that beryllium hydroxide d(^s not act as a mordant. 

The heai of neutralkaiion of beryllium hydroxide as found 
by Thomsen (1871; i, 1874; 2) is 
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J ]■ ^ 

Be (OH) 2+112304-1“Aq=:i6ioo calories; Ir 

Be(OH)2+2HCl+Aq=i3640 calories. . 

Pettcrsson (1890; 8) found " ^ 

Be(OH)2+2HF+Aq=i9683 calories. 

Gmelin (1840; i), Schaffgotsch (1840; 2), Weeren (1854; i).. 
and Debray (1855; i ) have also .studied the properties of beryl¬ 
lium hydroxide. 

Beryllium Chlorate, Bromate, loiate, and compounds of beryl¬ 
lium with oxygen and a'halide. 

Traube (1894; 3) gives the molecular solution volume of 
130(0103)2. but no details as to the salt itself. Atterberg (1873; 
7) prepared the perchlorate, Be(Cl04)2.4H20, and a periodate 
to which he gave a very improbable formula. He could not 
make the chlorate. Marigxiac (1873; 2) tried to make the bro- 
mate and iodate as well, but obtained only indefinite gummy 
masses. He states further that the perchlorate only takes the 
crystalline form after concentration to a thick syrup and is very 
deliquescent. Marignac was probably the nearest correct and it 
is doubtful if any of these compounds have been made as distinct 
individuals. 

Beryllium Sulphates.—Six normal sulphates of beryllium find 
place in chemical literature: 

BeSO„ 

BeS0,.H20, 

BeS04.2H20, 

BeS04.4ll20, 

BeSO,.6H20, 

BeS04.7H20, 

of which the heptahydrate certainly has no existence, in fact. 

Anhydrous Beryllium Sulphate, BeSO^.—Nilson and Betters- 
son (1880 ; 9 ) prepared a product very close to the composition 
BeSO^ by heating the dihydrate at 250°. The sulphate so prer 
pared had a specific gravity=2.443 and a specific heat=o.i978. 
Lebeati (1896; 6, 1899; ri) prepared the anhydrous sulphate by 
the action of strong sulphuric acid on the oxide and evaporation 
of the excess of acid. Parsons (1904; 10) states that while 

420 
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the product obtained by either of the foregoing methods is un¬ 
doubtedly the anhydrous sulphate, it is a very difficult matter 
to get it pure, owing to the fact that the loss of the last trace 
of water on heating is very close to the point where sulphur 
trioxide begins to be given off if indeed the two do not go to¬ 
gether. Levi-Malvano (1905; 7) claims that this is a mistake 
and that he completely eliminated all water at 218° to 220°. 

The anhydrous sulphate is stable in dry air, is itself insoluble 
in water, but slowly hydrates and goes into solution as the tetra- 
hydrate. It loses sulphuric anhydride even below a red heat, 
but the last traces are only driven off at a full white heat. 

Beryllium Sulphate Monohydrate, BeS04.H20.—Levi-Malva- 
no (1905; 7) claims the dihydrate melts at 158° and goes over 
into the monohydrate. 

Beryllium Sulphate Bihydrate, BeS04.2H20, is prepared by 
drying the tetrahydrate at 100° and is stable in dry air below 
this temperature. Nilson and Pettersson (1880; 6), Kriiss and 
Moraht (1890; 7), Parsons (1904; 5, 1904; 10), Levi-Malvano 
(1905; 7). It dissolves readily in water passing back into the 
tetrahydrate. 

' Beryllium Sulphate Tetrahydrate, BeS04.4H20.—^The tetra¬ 
hydrate was first prepared by Berzelius, (1815; i) who con¬ 
sidered it to be an acid salt. Awdejew (1842; 2) first deter¬ 
mined its true character and used the salt to determine the atomic 
weight of beryllium. It was also employed for this purpose 
by Weeren (1854; i), Klatzo (1869; i)? Nilson and Pettersson 
(1880; 6) and Kriiss and Moraht (1890; 7). Parsons (1904; 5) 
showed that the sulphate lost water continuously over phosphoric 
anhydride and discarded it as a means of determining the atomic 
weight of the element. This salt of beryllium has been studied 
more than any other compound of the metal. 

Preparation.—It is best prepared by dissolving beryllium ox¬ 
ide, carbonate or hydroxide in e^vcess of sulphuric acid, evapo¬ 
rating in platinum and heating below a red heat until the larger 
part, but not all, of the white fumes of sulphuric acid have 
been driven ofif, dissolving in water, evaporating to a syrup and 
turning into strong 95 per cent, alcohol. By this procedure a 








NORMAL COMPOUNDS OF BERYLLIUM 


31 


milky solution is produced which does not immediately crystal¬ 
lize, but after a few hours the sulphate will have almost entirely 
separated. To insure perfect freedom from acid two more 
crystallizations from alcohol are necessary and the salt should 
finally be crystallized from water to insure the right degree of 
hydration. The salt may also be prepared more directly and 
in a fair state of purity by evaporating the sulphuric acid solu¬ 
tion to dryness and heating on a sand bath until white fumes 
cease to come off, taking especial care not to use too high a tem¬ 
perature. The anhydrous sulphate may then be allowed to 
stand for some time, with occasional stirring, in contact with cold 
water filtered and the solution evaporated to crystallization. 

Properties.—Beryllium sulphate tetrahydrate consists of color¬ 
less octahedral crystals belonging to the tetragonal system. Ac¬ 
cording to Topsoe (1872; i) and Topsoe and Christiansen (1873 ; 
9) the crystals are unaxial and optically negative. Observed 
lorms (on).(no) ; a:c=i 10.9461. Mean indices of refraction 

C = 1.4374 0=1.4691 

€ D= 1.4395 0) D= 1.4720 

F = 1.4450 F = 1.4779 

Wulff (1889; 4) states further that the crystals give strong 

double refraction. Gladstone and Hibbert (1897; 6) compared 
the molecular refraction of the solid sulphate, 47.41 with the 
same in solution, 47.94. Jahn (1891; 5) found the specific 
rotation for the sulphate as 0.28895. The solution friction was 
studied by Wagner (1890; 12). Meyer (1899; 3) studied the 
magnetic susceptibility. Traube (1894; 3) determined the molec¬ 
ular solution volume. Hober (1898; 9) found that the sul¬ 
phate and chloride have same sweet taste at equal cation con¬ 
centrations. According to Leys (1899; 10) and Brunner (1900; 
i) the sulphate is less hydrolyzed in solution than the sulphates 
of aluminum and iron. Brunner gives this hydrolysis in N/4 
to N/20 solution as 0.52 per cent, to 0.68 per cent. According 
to Weeren (1854; i) the crystals lose one-third of their water 
of crystallization at 35®. Parsons (1904; 5) by tensimeter ex¬ 
periments found the vapor tension of the crystals at 20° to equal 
a pressure of 20 millimeters of olive oil and to increase rapidly 
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with the temfierature. Over phosphoric «ici(l the crystals lose 
water slowly at ordinary temperatures. Ily disHoIviii|j one mol 
BeSC >4.411^^0 in 400 mols of water nioinsen (1H73; 4} foiincl 
the heat of solution =4-1100, Pollok {h/'h; 9) gives the heat 
of sohition as o.SsK''. The Sf>ecific gravity lias !)een cleteriuiiieci 
as follows: Tc^jsoe (1872; 1) (1H73; 6) 1.725; Nilsi>ii aiicl 
J-*cltersson (1880; 9) 1.713; Stallo (Clark's ‘*Coristait!:H of 
Nature'') 1.6743 at 22'^; Kriiss and Moraht ( i8«p; 7) 17125. 

Beryllium sulphate tetraliydrate is soluble in alioul its own 
weight of water, but is insolulde in aJ>soIiite alcohol. Its Mtiio 
tion is strongly acid to in<licators, attacks zinc with evoliiticwi 
of hydrogen and when fully concenlrateti <IiH,soha*s tw^r> ei'iiiiva- 
lents of its own hydroxide. C.)n dilutimi tlie main j-iortioii of 
the hydroxide is thrown down, Init appremimately r«ie»lialf of 
an equivalent remains dissolved at infinite dilniion. If ilifiuld 
be crystallized from a neutral or acid solution* for alllimigh 
the crystals can be obtained from a basic solwlion (itjcrifi; 5) it 
is ini|iossibIc* to separate them therefrom. The taste of the 
salt is a mixed acid and sweet. 

BeiylMmm Salphate HeEahylrate.—Marignac (1H73; t K in at¬ 
tempting to reiMfit Klatzo’s work {i86f); t ) on the heplahydrate, 
after nany attempts drained mtly opice, fiy eva|M'iraliiig a itificr- 
saturated solution of scKiiiiin stjlphale and berylliiiiii iiilfiliile. 
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seemed to be supersaturatio-n. Still having once produced the 
hexaliydrate it could be crystallized out of aqueous solution at 
temperatures as high as 50° and he even threw it out of solu¬ 
tion nt 90° by addition of boiling* alcohol. On the other hand 
wlien at —30° the cryohydrate was reached, the hexahydrate 
was present mixed with ice. According to Levi-Malvano the 
hexaliydrate is stable in air. The finely pulverized salt melted 
at 78.8^, but on removing the source of heat and cooling, the 
S(didification point of the syrupy liquid was found tO' be 68.4°. 
Ill is was probably due to a mixture of crystals of a lower hy¬ 
drate, The solubility curve of the hexahydrate which is given 
cuts that of the dihydrate at 77.4°. The hexahydrate on igni¬ 
tion loses water and yields a blue oxide. 

Parsons and Fuller (1906; 5) made many attempts to produce 
the hexahydrate, but without success and think that some con- 
clilion besides supersaturation must be essential. An order sent 
to the dealers from whom Levi-Malvano first obtained his salt 
linui|:rX-it a bottle labeled “hexahydrate,’’ but which on examina¬ 
tion |>roved to be nothing but the regular tetrahydrate. 

Beryllium Sulphate Heptahydrate.—Klatzo (1869; i) thought 
lie liacl produced a hydrate with seven molecules of water of 
crystallization. Flis work is unconfirmed and the conditions 
which he gives, would in themselves, seem to render its produc¬ 
tion improbable, if not impossible. Parsons (1904; 10) states 
that this hydrate undoubtedly does not exist. It should be re- 
iriembered also that Marignac (1873; i) found Klatzo's work 
If) be incorrect in many particulars. 

Beryllium Sulphite, BeSO^.—-The normal salt has been pro- 
<li!ced only by Kriiss and Moraht (1890; 5) who prepared it by 
adciiii^ freshly precipitated beryllium hydroxide which had been 
clriecf by washing with alcohol, to alcohol saturated with sulphur 
dioxide and evaporating over phosphoric anhydride. It con- 
si sfs r>f colorless hexagonal plates which are immediately de- 
coriiposed by water yielding sulphur dioxide and beryllium hy¬ 
droxide, For several so-called basic compounds see basic salts. 
Atterberg- (1873; 7) could not produce a sulphite. 
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Beryllium TMosulpMte.—Factor (1901; 5) claims to have pro¬ 
duced the salt, BeSsOa.iiHgO, by the action of a solution of 
sodium thiosulphate on a solution of beryllium sulphate. Some 
experiments by the author lead him to believe that this is incorrect 
for in his hands an admixture of these two solutions always 
precipitates sulphur and gives off sulphur dioxide as was to be 
expected. Marignac (1875; i) and Atterberg (1873; 7) could 
not obtain the salt. 

Beryllium Dithionate.—^The normal salt has not been produced. 

Beryllium Sulphocyauate, Be(CyS)2.—Hermes (1866; 2) con¬ 
cluded that the somewhat illy defined residue obtained by the 
action of the acid on beryllium carbonate was the sulphocyanate. 
Found it to be soluble in alcohol. Toczynski (1871; 2) was 
unable to prepare the sulphoc> anate with any definiteness and 
Atterberg (1873; 7) had no better success. 

Beryllium Selenate, BeSe04.4H20.—Beryllium selenate was 
first prepared by Atterberg (1873; 7 and 8) and has been also 
studied by Topsoe (1872; i). Lt is isomorphous with the sul¬ 
phate and like the sulphate, loses water at 100® forming a di¬ 
hydrate. According to Topsoe (1872; i) and Topsoe and 
Christiansen (1873; 9), it crystallizes in the rhombohedral 
system, a::& :c:=i : 0.9602 : 0.9027, observed forms (oil), (loi)^ 
(021), (ill), (001). Its mean indices of refraction are 



f^a 


l^c 

c 

1.4992 

1-4973 

1-4639 

D 

1.5027 

1-5017 

1.4664 

F 

1.5101 

1.5084 

1-4725 


Its specific gravity (Topsoe) is 2.029. Roozeboom (1891; i) 
and Topsoe (1872; i) have both discussed the significance of the 
mixed crystals of the sulphate and selenate. 

Beryllium Selenite, BeSeOg+Aq.—Two normal selenites find 
place in literature, BeSeO^.HgO, prepared by Atterberg (1873; 
7) and BeSeO3.2H20, prepared by Nilson (1875; 2), 

Nilson states that his salt loses one molecule of water at 
100^. It was a gummy mass decomposable by water and made 
by evaporating the constituents together. Formula arrived at 
by analysis of gummy mass and no evidence of individual ex- 
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istence. Acid selenites (see acid salts) and so-called basic 
selenites (see basic salts) have been prepared in much the same 
way. None of these salts should be accepted without confirma¬ 
tion. 

Beryllium Tellurates and Tellurites.—Berzelius (1833; 2) 
cipitated beryllium tellurate and tellurite from solution by means 
of the corresponding potassium salt. They were obtained as 
white voluminous flakes, and were probably basic mixtures but 
].'o details are given. 

Beryllium Chromite, BeCroO^.—A crystalline compound made 
by Ebelmen by fusing chromic oxide, beryllium oxide and boric 
anhydride together and treating with hydrochloric acid. De¬ 
scribed by Mallard (1887; 4). 

Beryllium Chromate.—Attei'berg (1873; 7) attempted to pro¬ 
duce a neutral chromate but was not successful. The author of 
this summary and his students have repeatedly attempted to 
produce a chromate of definite composition, by crystallizing from 
aqueous solutions of very varied acid concentration treated with 
l)asic carbonate, to all degrees of saturation, and evaporated both 
in vacuo and in the air, but without success. If chromic acid 
was present in excess it crystallized out first and no separation 
of another definite compound could be obtained, although it was 
of course a simple matter to obtain residues containing any de¬ 
sired ratio between the beryllium and chromic acid. If car¬ 
bonate was added to saturation or even in excess of the equiva¬ 
lent amount and long before the solution was neutralized only 
the usual indefinite gummy basic chromates were obtained on 
evaporation. On the other hand Glassmann (1907; 4) claims 
to have made a neutral chromate, BeCr04.IT0, by ''neutraliz¬ 
ing"' a chromic add solution with basic carbonate and evaporat¬ 
ing, which he states are reddish yellow monoclinic crystals, de¬ 
composed by water. 

Beryllium Molybdate, BeMo03.2HjjO.—prepared by Rosen¬ 
heim and Woge (1897; 4) by boiling equivalents of molybdic 
acid and beryllium hydroxide suspended in water. An oily liquid 
layer so obtained was separated in a separatory funnel and after 
standing two weeks in the cold of winter solidified to an aggre- 
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gate of needle like crystals. Analysis shows decided basicity 
which they attribute to admixture of beryllium hydroxide im¬ 
possible to remove. 

Beryllium Nitrate.—The normal nitrate was an article of com¬ 
merce before it found place in literature. Ordway (1858; i, 
1859; i^a-de a special study of the nitrates and found, as had 
been the case with Vauquelin (1798; 5) and Gmelin (1801; i) 
that they are extremely difficult to crystallize. By precipitating 
a solution of beryllium sulphate with barium nitrate and evap¬ 
orating the solution over sulphuric acid, Ordway produced a 
solid mass that approached the normal nitrate in composition, 
but still basic as would necessarily result from any method in¬ 
volving the presence of water in quantity. Ordway shows how 
readily the nitrate loses nitric anhydride and Parsons (1904; 5) 
has shown that by evaporating a solution of the nitrate it be¬ 
comes strongly basic below 50°, and on slowly drying to 175® 
it has become a solid which has already lost 75 per cent, of its 
nitric anhydride. Atterberg (1873; 7) could make no nitrate. 

The commercial crystallized nitrate, which can be obtained 
almost perfectly pure, as it is ■ used in the incandescent mantle 
industry, smells strongly of nitric anhydride, melts with very 
little heat in its own water of crystallization and immediately 
begins to show bubbles of escaping gas. On slowly increasing 
the heat, the nitric anhydride is rapidly evolved leaving behind 
a viscous glucose like mass, which is still readily soluble in 
water when it has reached the tribasic condition. Even below 
175° it has become tetrabasic and loses all of its nitric anhydride 
below a red heat. The resultant oxide contains a small amount 
of occluded oxygen and nitrogen, which if the decomposition has 
been gradually brought about, is equivalent to approximately 
0.35 cubic centimeter (Parsons, 1904; 5) of mixed gases, of 
which approximately two-thirds are nitrogen, per gram of oxide* 
The nitrate is, of course, strongly acid in reaction. According 
to Brunner (1900; i), a solution of the nitrate of normality 
N/io to N/40 is hydrolyzed from 1.8 per cent, to 1.9 per cent. 

The nitrate is easily made (1906; 13) by saturating nitric acict 
with basic beryllium carbonate, evaporating to a syrupy con- 
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sistency, adding strong nitric acid in excess and crystallizing 
tlierefrom. 'Hie crystals obtained are definite in composition 
?jid have the coni|K>sition, Be(N(3jj)2,4lh^O. They are highly 
delic|ucscent, lose nitric acid readily, and arc stable only in 
firesence of strong nitric acid or in equilibrium with its vapor. 
They melt in their own water of crystallization at 60.5 and are 
soluble in alcohol and acetone. 

Beryllium Mtrite.—P>cryIlium nitrite lias never been prepared. 
'Hie efforts of \'ngel 2) proving fruitless as the solution 

immediately hydrolyzed with loss of the oxides of nitrogen. It 
may |)OssiljIy he prepared in non~aqueous solutions. 

Beryllium Phosphate.—The literature of the normal phosphates 
of lierylliurn is very far from clear, as the few investigators who 
have taken up the matter have found the material they produced 
of a gelatinous nature and difficult to identify as an individual 
salt. Sestini (iBcp; 2), by lioiling an acetic acid solution of 
lierylliinn |>liosphate, olitained a (locculent precipitate to which 
he g;ivi‘ the formula, {ks.C Atterlierg (1873; 

7) r^itained, by adding .sodium orthophos'jiliate to a soluhle beryl¬ 
lium salt, a flocculent precipitate to which he assigned the for- 
nnila, fiej l*C ),| ly.td 1 J ). Prepared hy preci|)italing a phosphoric 
acifl solution of heryIlium liydroxide with alcohol it contained 
7HJ,). 

Beijllium Hypophosphate, 2]k;dK)2-f3lIX).— 

(i%f; 4) in his stmlie.s rT the hypopho.sphates threw down a 
hot soliilioti of herylliuni sul|>hate with sodium hypopliosphate 
and obtained a while |>recipitate having the composition, 2lkP()g 
T“-3l!;,C), which on iieating to 230"^-250® lost one-half of its 
water. 

Beryllium Pyrophosphate, Be2{.\X)7.5f f/).—liy precipitating a 
sokition of scKliuni pyrophospliale with a l>asic solution of beryl- 
liiiiii nitrate, Scheffer (1859; 3) obtained a white pulverulent pre- 
ci|.>itate which, on analysis, yielded results close to the theoreti¬ 
cal fonnitla for the pyrophosphate. Atterberg (1873; 7) studied 
the reaction, but did not identify the salt. 

Beryllium Phosphite mi Hypophosphite.—Rose (1827; 1) pre- 
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cipitated a solution of beryllium chloride with a solution of phos¬ 
phorus trichloride in ammonia and again (1828; i) saturated 
hypophosphorous acid with beryllium hydroxide, obtaining a 
gummy mass'. Probably neither precipitate was the normal salt 
and no formula was assigned. 

Beryllium Vanadate.—Berzelius (1831; 3) in his researches 
on the vanadates obtained a yellow, neutral, difficultly soluble 
beryllium vanadate which was not studied and to which no for¬ 
mula was assigned. 

Beryllium Arsenate, Be3(As04)2.6H20.—Prepared by Atter- 
berg (1875; 4). Made in the same way as the corresponding 
phosphate which it resembled. Almost no other details. 

Beryllium Antimonate, Be(Sb03)2.6H20.—This salt was pre¬ 
pared by Ebel (1887; 2) by adding a soluble beryllium salt to 
a hot solution of sodium metantimonate. 

Beryllium Columbate.—By precipitating beryllium chloride with 
potassium columbate and fusing the precipitate in boric anhydride 
Larsson (1896; 10) succeeded in obtaining a crystalline colum¬ 
bate containing 6.24 per cent. BeO and 89.60 per cent. Cb205. 

Beryllium Carbonate.—No normal carbonate of beryllium is 
known. The carbonate, BeC03.4H20, claimed by Klatzo (1869; 
I), was a mistake and has never been made, and can not be made 
unless from non-aqueous solution. The so-called basic carbon¬ 
ates are important and several double carbonates are known (see 
basic salts and double carbonates). 

Beryllium Silicates.—^The work on the normal silicates of 
beryllium has been confined to the artificial production of a meta 
silicate, BeSiOg, phenacite, Be2Si04, and beryl, Be;jAl2(SiOg)g. 
Phenacite was first prepared by Ebelmen (1887; 4) fusing 
together silicon dioxide, beryllium oxide and borax in right pro¬ 
portions. Later Hautefeuille and Perrey (1888; 4) prepared it 
by fusing SiOg and BeO together using lithium vanadate and 
carbonate as a mineralizing agent, and still later (1890; 14, and 
1893; i) by fusing beryllium sulphate and silicic acid. Beryl 
was first prepared by Williams (1873; 3)^ by directly fusing to¬ 
gether its constituents and later, Hautefeuille and Perrey (1888; 
4) prepared it by fusing together its constituents in acid lithium 
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molybdate. Stein (1907; 9) by fusing in a carbon tube the nec- 
^ essary quantities of BeO and SiOo at 2000° obtained a meta 
silicate, BeSiOg with density 2.35 and an ortho silicate with den¬ 
sity 2.46. 

Beryllium Silicotungstate.—^V\^yroubolf (1896; i) prepared a 
crystalline silicotungstate to which he gave the incomprehensible 
formula, Be4(Wi25^i^4o)3-93^20, when c ystallized below 45®. 
Crystallized above 45° it becomes rhombohedral with 87H2O. 
in presence of nitric acid at 30^^ a 45H2O compound is obtained. 

Beryllium Fluosilicate.—Berzelius (1823; i) prepared a fluo- 
silicate by the action of fluosilicic acid on beryllium hydroxide, 
but did not analyze or give details, and both Atterberg (1873; 7) 
and Marignac (1873; i) state that it can be m^de only in solu¬ 
tion. 

Beryllium Alumiuate, Be(A102)2-—Occurs in nature as chryso- 
beryl (cymophane, alexandrite) and prepared artificially by Ebel- 
men (1851; 3) by fusing theoretical portions of alumina and 
beryllia in boric anhydrid and later, by Hautefeuille and Perrey 
by fusing a mixture of the oxides of aluminum and beryllium 
in leucite or nephelite. 

Beryllium Ferrocyanide and Ferricyanide.—Toezynski (1871; 
2) prepared beryllium ferrocyanide by adding beryllium sulphate 
to barium ferrocyanide as a light green mass. By oxidizing 
with chlorine, he obtained the ferric3^anide as an olive green 
material. Both were poorly defined and probably basic in nature 
as Atterberg (1873; 7) has pointed out. 

Beryllium Nitroprusside.—Toezynski (1871; 2) was not able 
to prepare a nitroprusside. 

Beryllium Methyl, Be(CH2)2; Beryllium Ethyl, Be(C2H5)2; 
Beryllium Propyl, 60(03117)2.—Beryllium ethyl was first pre¬ 
pared by Cahours (i860; i) by the action of metallic beryllium 
on ethyl iodide in a sealed tube. In later experiments, (1873; 
I), he produced enough to study by the action of beryllium on 
mercury ethyl. Found it to be a colorless liquid boiling at 185°- 
188'’. It is spontaneously combustible in air and is decomposed 
by water. It can be distilled in an atmosphere of carbon diox¬ 
ide. Beryllium propyl was also prepared by Cahours (1873; 
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in a similar manner by the action of beryllium on mercury pro- 
pyl in a sealed tube at 130^-135°* It was also a liquid iKnlinu 
at 244°-246° with properties similar to beryllium ethyl 

Beryllium methyl was later prepared by LavrolT (1H84 ; 3) in 
a similar manner by the action of metallic l)eryllitnn on iiicrciiry 
methyl in a sealed tube at 130®. It is a white volatile crystalline 
substance decomposed by water with evolution fd ligiit, into 
methane and beryllium hydroxide. 

Beryllium Tormate, Acetate, Propionate, Etc.—Altlioiifjjh many 
attempts were made by Vaiiquclin (179S; 5)* rrlniin and Laroiribe 
(1901 ;2,1902; 3) and others, of heryllinni with any 

member of the fatty acids was made until Stcinuictz 5) 

finally succeeded in preparing the normal acetate. lUqCUld I,,, 
by heating equal parts of basic acetate, >(C.JId 
glacial acetic acid with five to six parts of acetic anhydride for two 
hours in a sealed tube at 140'’. He obtaiiUMl tunler !lic>^t» cani- 
ditions crystals of the normal acetate, a.s small dtjuhle refracting 
leaflets, which were insoluble in water, alcohol ether, and other 
organic solvents. They melted with decomposition at 300'" yiel«I- 
ing a sublimate of the basic acetate. They were also slowly hy- 
drolyzed by boiling w’ater. 

Tanatar (1907; 12) claims to make the norma! formate. 
Be(CHOji)2, by slowly evaporating over sulfihiiric acid a 
solution of formic acid neutralized with the basic carlionalia 
He also claims to make the basic formate, IkqOc C! ftI5. Iiv 
mixing the calculated weights and boiling in water. W hile ii is 
a simple matter to get a mass under these ccaidilions ihal ivill 
give almost any desired per cent, of IleO. wliicli was liis a|>|>ar- 
ent criterion, anyone familiar with the real projierties of the 
element would know that neither of these salts crmld |i«->ssil4y 
be made under these conditions. Tanatar a|)|>an*rilly clid, limv- 
ever, make the normal propionate, hy licaling, at 

150", the basic propionate with pro{>ionic acitl miKcd %vil!i its 
anhydrid. It is little afifected by solvents as Bteiniiiclz ( icio/; 
5) found to be the case with the acetate. 

Beryllium Acetylacetonate, Be(Cr,H 702 ) 2 '—acetyl- 
acetonate is one of the most interesting of the salts of berylliiini. 
It was first prepared by Combes (1894; 6) by the acliciri of 
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acetylacetone on a solution in equivalent quantities of beryllium 
hydroxide in acetic acid. He found it to be a white crystal¬ 
line solid melting at 108°, easily sublimed, and boiling at 270°. 
I'wo determinations of its vapor density showed its molecular 
weight to correspond with the formula, Be(C5H702),2- Parsons 
(1904; 5) who used this salt as a basis in his atomic weight 
determinations made a careful study of the compound. He 
found it to be most readily prepared by the direct action of 
acetylacetone 011 basic beryllium carbonate or hydroxide- Accord¬ 
ing to this author, the specific gravity of beryllium acetylaceton- 
ate is 1.168 compared to water at 4°. It is a perfectly white crys¬ 
talline substance which is slightly soluble in cold water, more 
soluble in hot water and slowly hydrolyzed by boiling water 
with loss of acetylacetone and precipitation of beryllium hydrox¬ 
ide. It is readily soluble in alcohol and is easily crystallized 
therefrom in rhombic plates. It is soluble in benzene, toluene, 
xylene, naphtha, and all petroleum distillates, chloroform; tur¬ 
pentine, methyl alcohol, amyl alcohol, ether, ethyl acetate, ace¬ 
tone and carbon disulphide. It sublimes many degrees below 
its boiling point and begins to sublime even below the boiling 
point of water. The sublimed crystals are light and flocculent 
with a marked resemblance to flakes of snow. It is soluble in 
acids setting free acetylacetone. 

Beryllium Oxalate Trihydrate, BeCaOi.sHoO.—Although early 
attempts were made by Vauquelin (1798; 5), Debray (1855; i) 
and Atterberg (1873; 7} to produce the normal oxalate, they 
were not successful and it was first made by Rosenheim and 
Woge (1897; 4). Wyrouboff (1902; i) confirms the results 
of Rosenheim and Woge, and Parsons and Robinson (1906; i) 
made a study of the system, BeO rKgO, also producing the 
normal oxalate. All three authors produced their oxalate by 
adding basic beryllium carbonate or hydroxide to excess of oxalic 
acid and crystallizing the oxalate therefrom. It was found al¬ 
most impossible to get the salt absolutely free from excess of 
oxalic acid by crystallization and to procure the perfectly neu¬ 
tral salt. Parsons and Robinson added the necessary measured 
quantity of beryllium basic carbonate. Any excess of base pre- 
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vented crystallization. The crystals of the trihydrate were de¬ 
scribed by Wyro'uboff (1902; i). The crystals were figured in 
the article of Parsons and Robinson and the measurements made 
by Penfield and Heath (1906; i) showed the crystals to be ortho¬ 
rhombic. The forms observed r(ooi), ^f(ioi), The 

angles 

P A III A III = 74°i6^ 

PAP, III A III = 90°6'' 

CAP, 001 A III =r 68 ° 3 o' 

Calculated 68°20' 

The first two measurements yielded the axial ratio a :b:c= 
0,853 • i-O : 1.645- distinct cleavage was observed. The c 
axis is a bisectrix and the plane of the optical axis is the 
brachypinacoid. In the crystal examined, the interference fig¬ 
ure was indistinct and the axial angle so large that the hyper¬ 
bolas opened out beyond the field of view. 

Beryllium oxalate trihydrate is stable at room temperature. 
It is soluble in less than its own weight of boiling water and is 
but little less soluble at ordinary temperatures. It is strongly 
acid in reaction and in concentrated solution dissolves 1.85 equiv¬ 
alents of its own carbonate or hydroxide. It has a sharp sweet¬ 
ish taste. Heated at 100-105'^ it loses two thirds of its water 
of crystallization forming the monohydrate. 

Beryllium Oxalate Monohydrate. —Prepared by Rosenheim and 
Woge (1897; 4), Wyrouboff (1902; i) and by Parsons and 
Robinson (1906; i). Is made by heating the trihydrate at 
100-105°. Heated much above this temperature it begins to lose 
water, at first slowly, but more rapidly as the thermometer 
reaches 220®, at which temperature the oxalate begins to de¬ 
compose and at 350° is completely converted into the oxide. 

Beryllium Tartrate, BeC4H406-|-3H20.—Vauquelin (1898; 5) 
and Toczynski (1871; i) attempted the production, of the normal 
tartrate, but it was first reported by Atterberg who gave to it 
the formula, BeC4H406+3H20. Atterberg gives few details,, 
but the salt is confirmed by Rosenheim and Itzig (1899; 15) who 
simply state the fact. The chief characteristic of the tartrates 
of beryllium and a fact which gives them especial interest ia 









NORMAL COMPOUNDS 0:R BERYLLIUM 


43 


their abnormally great rotatory po-wer. This fact was first 
brought out by Biot (1838; i) on a tartrate of unstated com¬ 
position prepared by Berthier, who found the beryllium tartrate 
to have the largest specific rotatory power of any tartrate ex¬ 
amined, viz., in 100 millimeters +41.134 to +43.992. Rosenheim 
and Itzig (1899; 13) in their work on some double tartrates, 
(which see) confirm this fact and found the rotation of polar¬ 
ized light, both right and left, was greatly increased by the in¬ 
corporation of beryllium in the molecule. By saturating tar¬ 
taric acid with freshly precipitated beryllium hydroxide at boil¬ 
ing heat and evaporation, they obtained a basic uncrystallizable 
glassy mass whose anatysis led to the formula, BegC^H^Oy+yHgO, 
which had a very high rotatory power, their four experiments 
giving [M]^=:+I7I° to +176.8°. The rotatory power showed 
a change on dilution owing to hydrolysis and the authors were 
inclined to believe they had here a beryllium salt of diberyllium 
tartrate, similar to potassium diberyllium tartrate, to be described 
later. 

Beryllium Succinate, BeC4H404+2H20.—Atterberg (1893; 
7) obtained this salt by dissolving the hydrate or carbonate 
in excess of succinic acid and concentrating at a thick syrup 
fiom which small crystals separated. These crystals lost their 
water of crystallization at 100°. They are only stable in pres¬ 
ence of an excess of succinic acid. 

Beryllium Picrate.—Lea (1858; 2) reports a golden yellow 
crystalline picrate made by dissolving basic beryllium carbon¬ 
ate in picric acid. No analysis, and it was probably basic, 
Glassmann, (1907; 6) by “neutralizing” picric acid solution with 
basic beryllium carbonate obtained yellow scales which he dried in 
the air and assigned the formula. Be (Cgl-LOyNg) 2.3H2O. By wash¬ 
ing with ether, he dried it somewhat and assigned 
Be(C6H207N8)2.2H20 to the product, and since by drying at 
I20°-I30° he obtained a product which gave a molecular lowering 
in acetophenone corresponding to 465 and a BeO content nearly 
theoretical, he assumed he had anhydrous Be(C0H2O7.N3)i2. 
He apparently measured his lowering only to the second decimal 
and a slight error would have given a very different result. 
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especially as it has been shown ( n/>7; lo) iliat hervl- 

Hum hydroxide in snlutinns at its iiuniial sails raisr-H llie frre/Jiii^ 
point. If he obtained a “iieiitrar' snfutinji thrsr an* iln;. i^niy 
conditions that could have prevailed. lit*, hiiiiselt, elaiiiiH 

that water fin which it was inadei dtroiii|»osr?, tfn. pirrair ami 
as oxide content is iif> crileritm of coiii|M'isi!ifnu e.^preiallv witli 
beryllium salts, his results need curilinnaliuii liefure beifi|,( ac» 
cepted. 

Beryllium Alpha Brom Camphor Sulphoatte, lUo). 
vS(.„X..()),., was preparetl by Walden 71 aiiif alllioiigli he 

^dves no detail of tlie sail itself, he studied its tiptiemf rofalion 
?n conif^anaa'i vvdli the a»iaht^'ons nia|:;iH‘siiiiiu /iiir and !»arini!i 
salt in dilute solution and fonml for same tiiolmilar rsiiif'eiitratirin 
essentially the sanu’ rotatiitn. C’uneliifleti that ihr. Iiervlliimi 
inns were thereh>re inaclive. Ilioi f iHjH; ii and !<* 
and ItxijL,'' would semi to !»e led to,a eoiitnirv roiir!ii- 

sii#n in the rase of the tanrai?* nidrs?^^ as indeeit'l Hte'sriiliriiti and 
indicate, a cr>niplex i*ai is fnnnrd, 

Beryllium Rhodiiouate, lUolU^nj; Barylliuiu Kroeonale. 
JkdIiC/'\),— -T'wii suhsfanres reporfr-ij hv ilrller tiK|7; i|. 
'File first was a brown powder and ihr srmnnl vriI*H\' rrystals. 
[kith made by IreatiiiK^ an alcoliohe sidiitio}i of thv 
ing acid with beryliinrn acetate. 

Beryllium Citracouite. Iklbd !,f b : Berylliiiiti Fiiinirite, Btryl^ 
liumMaleate, lk<bHd !fa\e nob-ios i^r a 
except the lIcO contfait of a sij|r-«ia!icr made tiv 'Faiiatar i' i*i«>7; 
12), !iy treating the cr>rre:sii»-#ntliii|r arid ivilli liasie r^itUnmir and 
evafioratirig. TIutc is n»illiiiig to iiidirate ilial tliry are imi ilie 
iisiuil imlefinile basic mixliires oblatiied under |lir%e roiidiiinris. 

















CHAPTER IV 


ACID SALTS OF BERYLLIUM. 

Beryllium has very little tendency to form acid salts and only 
an acid oxalate, an acid molybdate, an acid phosphate, an acid 
arsenate and four acid selenites have place -in chemical litera¬ 
ture. The first has been shown to be a simple mixture of the 
normal oxalate and oxalic acid, and the molybdate and selenites 
were little more than the residues left on evaporating the con¬ 
stituents with little of detail in their study. The phosphate 
was non-crystalline. These salts need confirmation although 
from the well known tendencies of phosphoric acid, the existence 
of an acid phosphate would seem as probable as any acid salt of 
beryllium, 

Berylliuin Monoacid Phosphate, BeHP04.3H20.—Sheffer 
(1^591 3) precipitated a nitric acid solution of beryllium with 
disodium acid phosphate, obtaining a white non-crystalline pow¬ 
der, and gave the formula, BeHP04.3H20, to the precipitate 
formed. He found it lost two molecules of water on drying. 
Atterberg (1875; 4) also obtained the same substance by solu¬ 
tion of the hydroxide in phosphoric acid and precipitating with 
alcohol. A viscous mass was obtained which analyzed near to 
the above formula. By dissolving in phosphoric acid and pre¬ 
cipitating with alcohol, Sheffer thought the mass formed had 
the composition, 5Be0.2P205-4H20. 

Beryllmm Acid Arsenate, BeHAs04.2H20.—Reported by At¬ 
terberg (1875; 4) as resembling the corresponding phosphate 
and made in the same way. 

Berylliuin Acid Selenites.—Nilson (1875; ^ ^.nd 1875; 3 ) 
ported four beryllium selenites apparently acid in nature, Be- 
SeOg.HaSeOg, BeSe03.2H2Se03, 5Be0.8Se02.5Pl20 and 3BeO. 
7Se02.sH20. Whether these substances are mixtures or def¬ 
inite individuals needs confirmation, as they were little more 
than the residues left on evaporating the constituents together. 
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Atterberg (1H73; 7) did nr>t Hiircccni m making' ani- ariti sclen- 
ites, although he obtained the U‘'tial basie iiii^cliire. 

Beryllium Acid Oxalate.™Rosefiludin and t 

ported the compound. il*eCy b-.MId k llii** \v;i:h in¬ 

vestigated by Parsons and Robinson enroll; f| ^viio showed 
that the substance is simjdy a mixture of the oxalate 

and oxalic acid. All attempts to make it as a disimei 
met with failure. 

Beryllium Acid Molybdate. --Atferberg 11873: 71 rrpnried an 
acid molybdate, PwMot tuii gi%a's liiile deiaik 






CHAPTER V 


DOUBLE SALTS OF BERYLLIUM.^ 

Many well defined and crystalline double salts of beryllium 
have been made. In many cases the double salts are readily 
prepared and are quite stable when the normal single salt can 
not be produced at all on only in the absence of water. This is 
notably true in the case of the double carbonates, chlorides, io¬ 
dides, nitrites and sulphites. In general these salts have been 
but little studied, their discoverers being content with their 
identification and analysis. Being less subject to the confusing 
action of hydrolysis than either the normal or basic salts of 
beryllium, their description and identity can, as a rule, be de¬ 
pended upon when found in literature. 

DOUBLE CHLORIDES. 

Potassium Beryllium Chloride, BieCl2.2KCl.—Enumerated by 
H. L. Wells (1901; 3) in his list of double halides. Authority 
has not been found. Welkow (1874; 6) could not obtain a 
double chloride with either potassium or sodium. 

Mercury Beryllium Chloride, 2BeCl2.3HgCl2-t~6H20.—A double 
•chloride with mercury has been reported by two observers, 
First by Bonsdorff (1828; 4) who simply states it was obtained 
in rhombic prisms, but gives no analysis or formula, ana secona 
by Atterberg (1873; 7) who obtained it in large tabular hydro¬ 
scopic crystals by evaporation of like equivalents of the two 
chlorides in excess of strong hydrochloric acid. Marignac 
(1873; i) could not obtain the double salt and states that it is 
a mistake and the HgClg crystallizes out alone. 

Auric Beryllium Chloride, BeCL-AuCls and BeCl2.2AuCl3.— 
Obtained by Atterberg (1873; 7) together from a solution of 
like equivalent, allowed to stand for a long time over sulphuric 
acid. The first crystallized as tetragonal double pyramids and 
iater the crystals of the second form settled out. 

^ Some salts are included here which are possibly not true double salts 
but salts of a complex acid. 
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Stannic Beryllium Chloride. i,i l ■■ AtterlM‘ri4 

(.1873; 7j. hv dissolving tin ch]*»ridv and hrr\l!iniii in 

excess of hydn>chloric acid and rvaporalin^' »»vrr sulitliniic arid, 
obtained some ill <lef 5 nefl rhombic j^yramid-^.. Tlir\' drli^|!ii-Ma*fl 
easily in air. Maritime {1K73; i \ ua^ n «4 able in nbiain any 
double salt with tin. 

Ferric Beryllium Chloride, * lUb u-raiiiyr \eb 

low crystals olHained by addini4; brrrilimri rlilnridr v. ariii 
concentrated hydnxiiloric acid H.io ^pecilk |4ravit\ i fn 
a larf(e anunint of ferrie chloride had airradv limi add«’d and 
allowing' the solnlitin to cmoI, Xriirnanii i i. 

Chromic Beryllium Chloride. 1 :^ 11 ,.ch'Cl,J ly r Prriiarrd as 
violet hydroscopic crystals by Xrnmanii iiS'Ky; ii bv dis'«.4,ilv- 
ing diromic rliloricle in strong alcohol, adding somr lirrylliiim 
chl(.)ride and fs'i'^sing IiydnHdilorii' acid dirongh tin* liratr*! 
mixlnre. 

Thallic Beryllium Chloride, jllnl ■■ dtsHohmig 
ihalliiirn r^xide and lieryllinm cliloiidr in livilfsudiloric arid 

and oxidizing with clilririiir, Xrmnafni ri 

rhombic tabular crvsiaK t${ thr a!i*j\'e ■fjirnmbc. 

Iodic Beryllium Chloride. lU’ilb tibtaiiird !iv 
Weinlaml ami Sdilcgelinilch bv passing a ciirmii of cdiloriric 
thrdugli a caild strong liydiarhlonr and solniiriti uf lirr;v!!it.iiii 
chloride to vvliich an cxccsh of iofisiir had brni added, tb 4 d 
yellow needles, very niisiatde and liydfroeopic, 

Hatinous Beryllium Chloride. l5ri1,.rtC1,.5H d b 
(1876; 2} prefiared the beryllinin clilorplatinatc l»v r%xiporaiifig 
togetlier platininn dirhloride and lier'dlimii rlilMnde m liybir-mdilci- 
ric acid Holntion, Dbiatned darfi red crystals sohiftlr m ivairr, 
which at icxb^ lost Iwuli water and liydrocdibuic arid,, 

Pktimic Befyllitm Chioridi, 8f Ij i,.-. .First pre* 

pared by Tlioinneii (iBjai 11 by dissolving tirr-vlliiiiii lii«troxi 4 e 
m a hydrcchloric acid mlitlbatt of platinic rfiboidr and rt^s.iab 
liziiig. Thrwiseii a.sdgiit?*l ^iH/F but was rorrrrird by 
riac (1873; 31, Further by Itratiiig al lir biitiiil fits 
tali lost water ami then had the IIhI^ Fill. lll/t 

it was later jirepiirttd by WrUcuw ItSyj; Thr rfi,si4is Mt 
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dark yellow or orange, four, six, or eight-sided prisms', soluble 
in alcohol and very hydroscopic. 

Palladous Beryllium Chloride, BeCU.PdCls.dHgO.—Welkow 
(1874; 6), by heating a concentrated solution of beryllium pal- 
ladic chloride, caused it to lose chlorine and obtained brown 
tabular, hydroscopic crystals having the above formula and 
readily soluble in water and alcohol. 

Palladio Beryllium Chloride, BeCl2.PdCl4.8H.O.—Obtained by 
Welkow (1874; 3) as small, dark, reddish brown, quadratic 
tables by evaporating a solution of the constituents over sulphur¬ 
ic acid. It is isomorphous with the corresponding platinum 
salt, but loses all of its water at 130°. 

DOUBLE FLUORIDES. 

Potassium Beryllium Fluoride, BeF2.KF and BeF2.2KF.—Two 
double fluorides of potassium are known. The second of these 
was produced as early as 1811 by Gay Lussac and Thenard 
and again in 1823 by Berzelius, but they made no analyses. 
Awdejew (1842; 2) prepared and studied BeF2.2KF and Debray 
(1855; i)? BeFa-KF. Gibbs (-1864; 3), Marignac (1873; 2), 
and finally Lebeau (1898; 8, 1899; ii) confirmed the salts and 
Marignac fully described the crystals of BeF2.2KF, but the other 
salt yielded no well defined crystals. Crystals of BeF2.2KF are 
readily thrown down by evaporation of a mixture of the constitu¬ 
ents. It is soluble in 19 parts of boiling water and 50 parts of 
water at 20°. It decrepitates slightly when heated and fuses 
at a red heat. If large excess of BeFs is present, a mass, hav¬ 
ing approximate composition, BeFg.KF, is formed, which on be¬ 
ing again crystallized yields the first named salt. Its individ¬ 
uality as a definite double salt seems somewhat doubtful. Klatzo 
(1869; i) claims these salts can not be made, but Lebeau (1899; 
11) confirms Marignac. 

Sodium Beryllium Fluorides, BeF2.NaF, BeF2.2NaF.—Two 
sodium beryllium fluorides have been described by Marignac 
(1873; 2) and Lebeau (1899; ii), entirely analogous to the 
potassium salts. They were made in a similar way by the simple 
evaporation of their constituents, and again it is the disodium 
salt that is obtained most easily and in definite crystals. BeFg. 

, 4 
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2NaF is easily obtained by evaporation in small, hard, brilliant 
dimorphous crystals, both forms of crystals being rhombohedral 
prisms, but of different angle. The salt is soluble in 68 parts 
of water at i8° and in 34 parts at 100°. Marignac gives draw¬ 
ings and measurements of the crystals of BeF2.2NaF and could 
get no definite crystals of the other salt, which like the corre¬ 
sponding potassium compound, seems to be of doubtful existence 
as a definite compound. 

Ammonium Beryllium Pluoride, BeF2.2NH4F.—First prepared 
by Marignac, (1873 J later studied by v. Helmholt (1893 ,* 

2) and Lebeau (1899; n)- Obtained by evaporating the con¬ 
stituents as small colorless needles or rhombic prisms. It is 
isomorphous' with the corresponding potassium salt. Lebeau 
used it as a means to prepare pure beryllium fluoride. Marignac 
figures the crystals and gives full measurements. 

DOUBLE IODIDES. 

Welkow (1874; 6) obtained a double iodide of beryllium 
with bismuth and one with antimony, but was unable to separate 
them from the mother liquors and identify the salts. 

Mosnier (1897; 7) produced a double beryllium lead iodide 
hy saturating a hydriodic acid solution of beryllium iodide with 
lead iodide. He obtained fine yellow needles decomposed by 
water, the analysis of which agreed fairly well with the formula, 
.BeI2.PbI2.3H2O, although Mosnier preferred to consider beryl¬ 
lium as a triad. 

DOUBLE SULPHIDES. 

Berzelius (1826; 2) reported a double sulphide with tungsten 
but did not identify the salt. 

DOUBLE CYANIDES. 

Beryllium Platinum Cyanide, BePtCy4.4H20.—Toczynski 
(1871; 2) made beryllium platino cyanide in gold yellow crys¬ 
tals by the action of beryllium sulphate on barium platino cy¬ 
anide and crystallization from alcohol. Atterberg (1873; 7 ) 
confirmed his results. By mixing this with the corresponding 
magnesium salt and recrystallizing, Toczynski obtained crys¬ 
tals to which he assigned the formula, BeMgaPtgCyi^+TSHsO. 







DOUBLE SALTS OB' BB^RYLLIUM 


51 

Beryllium Platibromo Cyanide, BePtBr2(Cy)4.—Obtained by 
Holtz (1873; 10) as thin plates. 

DOUBLE SULPHATES. 

Beryllium Potassium 'Sulphate, BeS04.K3S04.2H^0.—This 
sulphate was probably first prepared by Vauquelin (1798; 2), 
but was first described by Awdejew (1842; 2) and later by 
Debray (1855; i), Klatzo (1869; i), Marignac (1873; 2) and 
Atterberg (1873; 7), all of whom agree essentially as to formu¬ 
la and details. It is prepared by the simple evaporation of 
its constituents in like proportions. The crystals are small and 
colorless and even Marignac was unable to determine their form. 
Hiey are much more soluble in hot than in cold water. Klatzo 
thought they contained 3H0O when crystallized between —2 and 
—3" C. 

Beryllium Acid Potassium Sulphate, BeS04.K2S04.2HKS04. 
4H2O.—Atterberg (1873; 7 ) by evaporating a strongly acid so¬ 
lution of like equivalents of beryllium sulphate and potassium 
sulphate, obtained a mass of fine needle-shaped prisms to which 
he assigned the above formula. 

Sodium Beryllium Sulphate, 3BeS04.2Na2S04.i2H20. — Re¬ 
ported by Atterberg (1873; 7) as fine needle-shaped crystals 
forming in radiating star-shaped groups and obtained by evapo¬ 
rating a solution containing three equivalents of beryllium sul¬ 
phate and one of sodium sulphate,' to a thick syrup. I^'ses 
7H2O at 100°. 

Ammonium Beryllium Sulphate, BeS04.(NH4)2S04.2H20.— 
Obtained by Atterberg (1873; 7) by evaporating like equiva¬ 
lents of the two sulphates first by heat and then over sulphuric 
acid to a thick syrup. On stirring, the syrup became a crys¬ 
talline mass and by pouring out the mother liquor, he obtained 
the crystals to which he assigned the above formula. They lost 
all their water at 110°. 

DOUBLE SULPHITES. 

Potassium Beryllium Sulphite, 2BeSO3.K2SO3.9H3O.—Rosen¬ 
heim and Woge (1897; 4J obtained this salt in the crystalline 
form by saturating acid potassium sulphite with beryllium hy¬ 
droxide and after filtering, passing in excess of sulphur diox- 
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ide and evaporating- the solution in a desiccator in an atiiios|ilierc 
of sulphur dioxide. No <lescriplion of tlie salt is given other 
than its analysis and the fact that it lost suli>hiir dioxide cxisily 
when exposed to the air. 

Ammonium Beryllium Sulphite, jHeSC Kj. { X H 41 Si ) 1.4 11 J >. -* 
Prepared by Rosenheim and Woge ( tHf;;; 41 in llie siiiir man¬ 
ner as the potassium salt and had similar pnipertics. i In ex¬ 
posure to air lost ainmoniuni sulphite as well as sulpliiir diox¬ 
ide. 

Sodium Beryllium Sulphite— Rosenheim ;m<! Wtigi* i 0^17; 4) 
failed to prepare this salt, obtaining mdy an iincrysfailizalile 
syrup. 

Double Beryllium Molybdates.—RoMnduini and \\ *»ge fi%7; 
4) were unable to obtain any double salt with either fiolassiiiin 
sodium or ammonium molybdate. 

DOUBLE IfITRITE. 

Beryllium Diplatonitrite, . 4 Vas 

pared by Nilson {1876; 3) by treating hariuiii platoniiritr with 
barium suljdiate and eva|)orating in a vaciinin. t iblainrd siiiall 
bright red crystals which are iirol^ably fi«»t a true double salt, as in 
.solutions of these sails the platinum iiMt i^ appareiilly no! fireseni. 

Beryllium Platmo-didodo-nitrite.—Preparrcl In* Xilvrui 11H7H; 
7) in the form of small, cjiiadrangular, yellow fables wliieli de-' 
composed at too''. Crystals were very ddiijiirHrrril tiiid very 
soluble in water. 

DOUBLE PHOSPHATES. 

Potassium Beryllium Orthophosphate, IleKJ''’C)^. .■^.- 4 ;k;tiicleais 
(1886; 2) first prepared this phosphate by llir siilpliiite 

of beryllium with acirl potassium phospliitttx Cliivrartl 
11) by fusing beryllium oxide with either iiiela% nriltfi* or jiyro- 
phosplmte obtained the same comfKmind in rlioiiiliic prisms. 

Sodium. Beryllium Orthophosphate, BcNaFO^ ami BeNa^f Ff >4)^ 
— Wallroth (1883; i) first obtainecl this plirispfiaie by 
beryllium oxide in sodium metaphosplmte. The ery^lalti ob 
tained were in the form of hexagonal plates. Oiivrard (ift/i; 
II) obtained the same salt in the saiiice niaiirirf aiwl al«> by iii- 
ing sodium pyrqihosphate. He stiles Ihil. liii erystali were 
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identical with those of beryllonite. By using sodium ortho¬ 
phosphate instead of meta- or pyrophosphate, he obtained the 
second phosphate, Na4Be(P04)2, in lamellae. 

Ammoniuni Berylliuin Phosphate. —Rossler (1878; 9) has 

shown that a crystalline precipitate, similar to ammonium mag¬ 
nesium phosphate can be produced by adding an excess of am¬ 
monium phosphate to a beryllium salt, adding hydrochloric acid 
and just neutralizing with ammonia, but states that this pre¬ 
cipitate varies in composition. M. Austin (1899; 8) has also 
worked with this precipitate in an attempt to obtain an analyt¬ 
ical method for beryllium, but agrees that the results are inaccu¬ 
rate. 

Ammonixiiii Sodium Beryllium Phosphate, Be(Na)2(NH4)2- 
—Prepared according to Scheffer (1859; 3) by precip¬ 
itating beryllium nitrate with sodium phosphate in the presence 
of ammonium chloride. 

DOUBLE CARBONATES. 

Ammonium Beryllium Carbonate. —By precipitating an ammo¬ 
nium carbonate solution of beryllium hydroxide with alcohol, a 
white deposit is obtained which is fairly stable and the compo¬ 
sition of which depends upon the relative amounts of the con¬ 
stituents present and especially upon the mass of the carbon di¬ 
oxide component. If such a solution is boiled previous to- the 
addition of the alcohol and the latter added at the point where 
the beryllium begins to separate as a basic carbonate, the precip¬ 
itate has the composition, 3BeC08.Be(0’H)2+3(NH4)X03, ac¬ 
cording to Debray (1855; i) and Klatzo (,1869; i), while Hum- 
pidge (1886; i) assigns to it the formula, 2(BeC03.(NH4)2C08'i. 
Be(0H)2.2H20. Tliis slowly loses ammonia and carbon dioxide 
in the cold and quickly on heating. 

Potassium Beryllium Carbonate. —By a similar procedure to 
the preceding. Debray obtained a double salt or a mixture to 
which he assigned the analogous formula, 3(BeC08.K2C08). 
Be (OH) 2* It was obtained in the form of a white precipitate 
by adding alcohol to a solution of beryllium hydroxide in potas¬ 
sium carbonate. 
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DOUBLE SILICATES. 

Potassium Beryllium Silicate.—^Hautefeuille and Perrey (1888; 
5, 1893; i) obtained crystals of a potassium beryllium silicate 
of indefinite composition by fusing the constituents of a beryllium 
leucite in excess of potassium vanadate. They concluded that 
these heterogeneous crystals were mixtures of simpler types. 
Friedel and Sarasin (1892; i) obtained a beryllium aluminumi 
potassium silicate in hexagonal prisms by fusing the oxides of 
the first two in potassium silicate. Duboiin (1896; 5) obtained 
crystals of a double silicate varying in composition between 
2K20.3Be0.5Si02 and 2X20.3600.78102 by dissolving beryl¬ 
lium oxide and silicon dioxide in potassium fluoride and then 
submitting to long fusion with potassium chloride. 

Sodium Beryllium Silicate.—Hautefeuille and Perrey (1890; 
II and 1893; i) in manner analogous to their corresponding 
potassium compounds by fusing the constituents of a beryllium 
nephelene in excess of sodium vanadate, obtain crystals of a 
silicate varying between wide limits and which they concluded 
were mixtures of simpler types. 

Lithium Beryllium Silicate.—Friedel (1901; 4) by fusing to¬ 
gether the constituents, obtained a silicate which he considered 
a mixture of LigSiOg and BcgSiO^ showing an isomorphism 
similar to that between albite and anorthite. 

Aluminum Beryllium Silicate, Be3Al2( 8103)0.—Artificial beryl 
has been made by both Williams (1873; 3) and by Hautefeuille 
and Perrey (1888; 4) by fusing together the proper mixture of 
beryllium, aluminum and silicon oxides, the latter authors using 
acid lithium- molybdate as a mineralizing agent. The natural 
color of emeralds may be given by means of chromium, using a 
reducing flame. Although Williams fused his beryl in the oxy- 
hydrogen flame, the flame is scarcely hot enough to make even 
fairly imitative emeralds, the necessary mixture of gases to give 
a clear fusion developing bubbles and oxidizing the color. 

DOUBLE OXALATES. 

Potassium Beryllium Oxalate, BeC204.K2C204.—Debray (1855; 
i) first obtained this oxalate by evaporating the constituents to¬ 
gether, and his-work has since been corroborated by Rosenheim 
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and Wage (1897; 4) and Wyrouboff (1902; i). Rosenheim, 
and Woge also obtained it with one molecule of water of crys- 
tallizatio-n. Wyrouboff was unable to measure the crystals, but 
states that owing to its comparative insolubility it is a promising' 
means of separating beryllium from iron and aluminum. In a 
later article (1902; 2) he actually uses this property to separate 
beryllium from beryl, precipitating by means of acid potassium 
oxalate. 

Potassium Diberyllium Oxalate, Ko0.2BeO.C203+23/^H20. — 
Prepared by Philipp (1883; 2) by saturating acid potassium 
oxalate with beryllium hydroxide. Rosenheim and Woge (1897; 
4) by the same method did not get regular results as the beryl¬ 
lium hydroxide dissolved varied with the condition. By saturat¬ 
ing at the boiling point, diluting somewhat and allowing to stand 
the excess of beryllium hydroxide was deposited and on filtering 
the solution and evaporating over sulphuric acid distinct crystals 
separated out having the above composition. 

Sodium Beryllium Oxalate, BeC2O4.Na2C2O4.H2O.—Prepared 
by Rosenheim and Woge (1897; 4) and by Wyrouboff (1902; 

1) in the same manner as the analogous potassium compound and 
resembling it closely. It gives o^ff but part of its water at 120® 
and is comparatively insoluble in water. 

Sodium Diberyllium Oxalate, Na20.2Be0.2C203+5H20.—Pre¬ 
pared by Rosenheim and Woge (1897; 4) in the same manner as 
the corresponding potassium salt. It differs from it in being 
crystallized only from much more concentrated solution. 

Ammonium Beryllium Oxalate, BeC204.(NH4)2C204. — Pre¬ 
pared first by Debray (1855; i) by crystallizing the constituents 
together from water solution and used by him in his determina¬ 
tions of the atomic weight of beryllium. Philipp (1883; 2) 
considers this salt characteristic for beryllium and of probable 
use in separating the element. Rosenheim and Woge (1897; 
4) also produced the salt. Its analysis is about the only detail 
given. 

Ammonium Diberyllium Oxalate^ (NH4)20.2BeO.2C2O3. 

—Prepared by Rosenheim and Woge (1897; 4) strict¬ 
ly analogous in composition and method of preparation to the 
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correspomling’ pt>tassiuni salt. Crystal!izal>!i* only from a very 
conccntratcfl solution. 

Eubidium Beryllium Oxalate, iU'C.’/),. i’rrpaml hy 
Wyroiiboff (lytu; i) in wdl (!ffini-«I triclinic crystals whicli 
he incasuretl ami (Ifscrihcil. Axial ratio 1.0814:1:1.2575, hc-jz 
78" 40', 4fi', a}) 105“ 40'. It is niorc o adily sMiulilr in 

water than the potassium or sotliiini salt. 

Lithium Beryllium Oxalate, Uef/tj.I.ijf/), Prepared 
by VVyroulwfT (icjoj; r) in thin munoelinic tables which arc 
very soluble in water an-l lose their water of crvstalhz.ition at 
no". Crystals were ineasureil <*.0105:t :t .5,145, tii <?! ' 44'. 

DOUBLE TAKTKATES. 

'I'hese salts have been stmlieil liy Tnezynski itHyi; 4), Krw- 
cnhdni and \Vo}4:e ff8<)7; 4> and Rosettlieirn and It/ijj (tHry); 
1,5) and show some rtnnarkable projienjcs esperially in that 
the beryllium appears tf> take the place of ilie hyiin^jen of the 
org^anic group as well as the acid hydrogen. 'Hie eomixHinds 
thu.s obtained have exceptionally great tmdeenlar rotalnm. Toc- 
zynski re|>orts two ixrtassiiim iHTyllinm lartraies, KI!eC‘,H,t)., 
4 -Af| and KHejt*,H()„ i A<|. The first srjiarair«| in sm.nll 
spheres after crystallizing out some tartaric aciil from ,a mixture 
of two molecules «»f aciil jHitassinrii tartrate and one inoleciiic of 
berylhum hydrate. The second cryst,aHi/ed in heminiorphons 
prisms from solntion of acid itoiassinm tariraie saturated by 
Iroiling with excess of beryllinm hydroxide, Ii should fa* iden¬ 
tical with the jsitassiuni diheryUinm tartrate of Kosenheim and 
VVoge. 'Foexynski also ohtaitu-d some glassy tinctystaUizahb* 
ma.sses of antimony lH*rylhnin tartrate hy treating tartaric acid 
with antimony and beryllium oxides, bin they %veie too indetiniie 
to lie given place among t!u? comixiimds of l•«•ryUimn, 

'llte double tartrates of beryllium and the alkalies have bi'cn 
made the subject of an exltuidetl rewarch by Hosiniteim and 
\V>4(e (18147; 41 a«‘I Rosenbeim and It/ig 14; and have 

been carefully systematized by these authors, According to 
them berylhum forms two series of conipotinds with tJie alkalies, 
the tnoiHiheryllium alkali tartrate* and the dibcrylhum tar¬ 
trates. 
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Diberyllium Alkali Tartrates, K2Be4CgH40^3.4-7H20, NagBe^- 
CsH^Oia+ioH^O, (NH4)2Be4C8H40i3+ioH20.—These salts 
are obtained as beautiful large crystals by saturating the corre¬ 
sponding bitartrate with freshly precipitated beryllium hydrox¬ 
ide and evaporating to crystallization. On recrystallizing several 
times, the salts were obtained pure and agreed empirically with 
the above formulas. The authors believe, however, from the 
molecular rotation and molecular conductivity of these salts' that 

they contain the complex anion, Be^CgH^O^j and are in reality 
compounds similar to the copper and lead tartrates described 
by Kahlenberg (Ztschr. phys. Chem., 17, 577), having a double 
molecular formula corresponding to 

COOR ROOC 

CHOv /OHC 

>Be Be< | 

chq/ ^OHC 

\ 

COOBe—O — BeOOC. 

in their opinion the salts are largely dissociated even in com- 
pc^ratively concentrated solution, and the complex anion is unusual¬ 
ly stable and subject but little to hydrolysis as the molecular ro¬ 
tation changes but little on dilution. They found the molecu¬ 
lar rotation of these salts extraordinarily high. They were cal¬ 
culated on the basis of the water free simplest formulas. 

KBeAH30, = + 225.3 

NaBe^C^HjO^ = + 225.1 

NH.BeAHsO, = + 241.7. 

Also the molecular conductivity was determined 
> 4 (K^Be.CgHAs + 7H2O), = 63.9 — 43.6 = 20.3, 

j^(Na2Be^C8HA8+ loH^O), Msa = 59-3 — 3^.6 = 20.7. 

ITiey made no migration tests for the presence of the anion. 

Monoberyllitmi Alkali Tartrates, KgBeaCgHgOig + 2H2O, 
(NH4)2Be2C8H80i3-f2H20, Na^Be^CgHgOia-f3H2O; are rather 
more indefinite than the diberyllium salts as they are not ob¬ 
tained as distinct crystals. By treating a slight excess of al¬ 
kali bitartrate with the calculated amount of beryllium hydrox- 
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icle, boiling and concentrati<tn. tin- excesH <d alkali tartrate crys¬ 
tallizes out and on further evajK<ralioii a thick •.yni]* is (tlitainetl, 
which on ctKiling soliilifies to a mass «»f ait|»ar**ntly constant 
composition. 'Ilic authors assign the donhlr forimila also to 
these residue-s corresiKniding with the tvf»e 

COOK KOOC 

CHOU none 

1 i 

CHOH none 

1 I 

COOHe — o Be(M>C 

and believe it cmitaiiis the complex mkm. . ''Iliis 

anion like that of the f}it»erylliniii is very stable ami tmi hy¬ 
drolysed cm dilution. Ilu* infilenilar rotalioii wan delrriiiinecl 
for the potasHinin and aniriK'»niiiin *inly m tliry wrrr tint 

able to obtain the ^odiiuii !^all in Mifririrni ijiiairlity free from 
excess of bitarlrate. l*he re'*»iilt^ of riiaiiy r!f>%rly agTi*eiii|»' de- 
terniinations in sohilions of varvini^ «hliilir#ii yirhlrfl for itie 
rnolectilar rotation, caleiilaird on tiir water free iiioirriilr. 

Ammonium Diberyiliim lAcei®iale, i XII4 
Ammemnm loaoberyllinro lactmtta, 

Bvo wvrv ahri jirrjiaird liy 
and ItziK (iKc/j; 131 am! were found to he in every way aiialri* 
goiis to the corrisp«jmliiig tarirale^ except. In lie exf,»eet«h 

tliey were ciplically inarlive. Thi% of ro-nrH* ^hiws ilnit beryl¬ 
lium has the same effect of incrra^iti^f ilir regnlar roiafiiwi 
when sSubstiliitcd in Ihi* inolertde *4 the Iae%ve-iarir;ttrH an lia^ 
been shown to be the ca^r witli the dexlrrv-iartrales* 

ITic result cif the inircMliiclion of Iwerylliiim iiilfi ilie lariralf 
molecule in well ihown !iy the foilmving labtr : 

UmMCVtm Ecjtatioh f MJ/. or 

WtuftniK? Tiififiitp liilitffiliif# 

Ammottlano-** 4-4t4-4- it|J* 4-t4*.7* 
Potaiiium 4^4® *44® ij4*7* »S*I* 

Soikm. 
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DOUBLE MALAXES. 

Rosenheim and Itzig (1899; 13) by saturating laevo-alkali 
acid malates with freshly precipitated beryllium hydroxide at 
boiling temperature, obtained excellently crystallized diberyllium 
malates in small prismatic crystals. These crystals were much 
less soluble in water than the corresponding tartrates and con¬ 
sequently separated from comparatively dilute solution. They 
prepared 

Potassium Piberyllium Malate, K2Be4C8H60i2+5H20. 

Sodium Diberyllium Malate^ Na2Be4C8HQOi2+7H20. 

Ammonium Diberyllium Malate^ (NH4)2Be4C8HoOi2+4H20. 

By precipitating any one of these salts with dilute barium 
chloride solution, a precipitate formed of needle-shaped crystals 
of 

Barium Diberyllium Malate, BaBe4C8HoOi2+6 or 12H2O.— 
The precipitation of this salt seems to lend additional evidence 
of the existence of these complex tartrates and malates as 
definite compounds. Mercury, lead and silver salts threw down 
only amorphous precipitates. 

Rosenheim and Itzig determined the molecular rotation 

x 4 (K,Be 4 C 8 HA.) = 198.9", 

(NagBe^CgHgOij) = 202. 2 .^, 

= 200.9". 

They also determined the molecular conductivity and found for 

J, A = = 63.8 — 45.5 = 18.3, 

> 4 (NajBe*CgH,Oij), ^ = M,os4 — ~ 55-5 — 36.2 = 19.3. 

They argue that these salts contain the stable anion, Be^CgHjOjj, 
and that the molecule is structurally according to the type 

COOR ' ROOC 

I I 

CH, H,C 

I I 

CHO — Be — O — Be — OHC 

I I 

COO — Be — O — Be — OOC. 

Ammonixun Monoheryllitun Malate, (NH4)2Be2C8Hg0ii+H20. 
—This salt was also prepared and studied by Rosenheim and 
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Itzig (1899; 13) by the same method as used for the cocre- 
sponding tartrate. The sodium and potassium salts could not 
be separated from an excess of bimalate. The salt was obtained 
simply as a non-crystalline mass left on evaporation. By analy¬ 
sis this mass corresponded to the formula given above. The 
molecular rotation was determined and found for J4(NH4)2 
EegCgHgOii to be 106.3°. 

The strong influence which beryllium exerts upon the polariza¬ 
tion of the malates is shown by the following table: 

Molecular Rotation [M]/?. 

Bimalate Neutral Monoberyllium Diberyllium 


Malate Malate Malate 

Ammonium. — 9.89 — 13.27 — 106.3 — 200.9 

Potassium. — 9.68 —14.26 — 198.9 

Sodium. —10.02 —14.31 —202.2 















CHAPTER VI 


BASIC COMPOUNDS OF BERYLLIUM. 

Some of the most interesting problems of the chemistry of 
beryllium lie in the equilibrium relations between its oxide and 
the various acid radicals. It is certainly true that many of these 
acids' can hold in solution phenominally large amounts of beryl¬ 
lium oxide extending in the case of the acetate to six equiva¬ 
lents (Ordway, 1858; i), while the chloride can hold four, the 
sulphate three and the oxalate nearly three equivalents. These 
solutions on being diluted with water throw down precipitates 
of a highly basic nature or on evaporation leave gummy masses, 
the basicity of which depends upon the concentration of the acid 
used which determines the amount of dissolved oxide, or rather 
hydroxide, while they differ physically but little. Both the pre¬ 
cipitated bodies and the residues of evaporation are amor¬ 
phous and glassy in structure and vary widely in compo¬ 
sition according to the concentration of the solutions from which 
they were precipitated and the extent to which the acid had dis¬ 
solved the base. The basic precipitates on washing with water ap¬ 
proach the hydroxide in composition, although the last traces of 
the acid radical are almost impossible to remove. These facts 
have given rise in literature to a large number of so-called com¬ 
pounds of beryllium which in reality have no existence as inde¬ 
pendent individuals, but were obtained by the analysis of the 
indefinite mixture or solid solution which the particular con¬ 
ditions happened to yield, and in many cases, indeed, have no 
further basis for individuality than the per cent, of BeO they 
Were found to contain. Equilibrium experiments, or repeated 
crystallization without change of composition, are necessary to 
establish the identity of individuals, for freezing point determina¬ 
tions may lead to erroneous conclusions since the addition of 
Be (OH) 2 to solutions of the normal salt raises their freezing 
point (1907; 10 and ii). 
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It is indeed difficult to understand how the solution of the 
normal sulphate and nitrate can dissolve several equivalents of 
their own hydroxide, attack metals and carbonates almost as if 
they were sulphuric or nitric acid themselves, yielding these bas¬ 
ic substances and still be less hydrolyzed (Leys, 1899; J, Brun¬ 
ner, 1900; i) than the corresponding salts of iron and aluminum- 
Certainly it seems to be true that all of the so-called basic 
compounds of beryllium, produced in the presence of water by 
adding the hydroxide or basic carbonate to a solution of an acid 
or a normal salt, have no real existence as such, but come only 
in the domain of homogeneous phases of variable composition. 
I'o this some double salts, especially the tartrates and malates 
of Rosenheim and Itzig (1899; 13), may seem to be an ex¬ 
ception, for at least some of them are obtained crystalline and 
of apparent definite composition. It must not be forgotten, how¬ 
ever, that the authors claim these to be not basic in nature, but 
complex and that the excess of beryllium replaces hydrogen in 
the acid radical, giving rise to complex anions to which their 
abnormal optical properties are due. 

In contradistinction to the above substance we have, however, 
the truly phenominal and actually basic compounds of beryl¬ 
lium which are produced pure, only in contact with anhydrous 
acid or so nearly anhydrous that the mass of the water present 
becomes negligible to produce hydrolysis. The true basic com¬ 
pounds so far obtained belong solely to the fatty acid series. Their 
solubility increases with the molecular weight. 

Basic Beryllium Acetate, Be40(C2H302)6.—This unique and 
interesting chemical compound appears to be peculiar to beryl¬ 
lium alone. It was discovered by Urbain and Lacombe (1901; 
2) who studied it and described its properties. Parsons (1904; 
S) used it as a means of determining the atomic weight of 
beryllium. Haber and Van Oordt (1904; 4) used its solubility 
in chloroform as a means of separating and purifying beryllium' 
compounds, and Parsons (1904; 5) and Parsons and Robertson 
(1906; i) used its property of ready crystallization from hot 
glacial acetic acid for the same purpose. 
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Basic beryllium acetate melts at 283°-284° and boils at 330°- 
331°, and is readily sublimed without decomposition. It has 
a vapor density agreeing with the formula, Be^O (02^302)2- 
it is itself almost insoluble in water, but is slowly hydrolyzed 
by cold water and quickly by hot, after which it dissolves. It 
is easily soluble in absolute alcohol and in chloro¬ 
form, and is soluble in benzene, toluene, xylene, naphtha and 
all petroleum distillates, turpentine, methyl alcohol, amyl alco¬ 
hol, ether, ethyl acetate, acetone and carbon disulphide. It is 
also soluble in acetic anhydride ar^ glacial acetic acid and is on¬ 
ly converted to the normal salt by a mixture of these reagents on 
heating to 150° in a closed tube (Steinmetz, 1907; 5). Al¬ 
though a basic compound, its solution in glacial acetic acid can 
be saturated with hydrochloric acid gas and remain unchanged, 
it is unaffected in dry air. Ordinary acids attack it setting free 
acetic acid, probably through the agency of water they contain. 
It is much more soluble in boiling glacial acetic acid than in 
cold and is most readily crystallized in this manner. On cool¬ 
ing, it separates from boiling glacial acetic acid as small shin¬ 
ing grains which, under a magnifying glass, are seen to be al¬ 
most perfect octahedrons. The specific gravity of the basic ace¬ 
tate is 1.362 referred to water at 4° (Parsons, 1904; 5). It 
is best prepared by dissolving the carbonate or hydroxide in 
acetic acid, evaporating off all w’^ater and drying the residue. 
The residue is then boiled in pure glacial acetic acid which dis¬ 
solves it completely and on cooling a mass of small glistening 
octahedral crystals of the basic acetate are deposited. These 
may be recrystallized from hot acid as many times as desired. 

Vauquelin (1798; 5) and Ordway (1858; i) both attempted 
to make the acetate of beryllium but obtained the ordinary gum¬ 
my form through not being able to understand the fact that 
the presence of water made its preparation impossible. 

Tanatar (1904; 3) also studied the basic acetate and conclud¬ 
ed that its peculiar properties led to the supposition that beryl¬ 
lium is a tetravalent element with an atomic weight of 18.2. 
His belief is apparently not shared by others as the valency of 
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beryllium was long ago established from the vapor density of 
the chloride and bromide. 

Basic Beryllium Formate, Be40(CH02)6-—This compound 
was first prepared by Lacombe (1902; 3) by the action of an¬ 
hydrous formic acid in excess on the carbonate and sublima¬ 
tion of the product under diminished pressure. Parsons (1904; 
5) attempted to use it for atomic weight determination, but 
found its sublimation and purification too difficult, as even un¬ 
der much diminished pressure it was partly decomposed. 

According to Lacombe it ie insoluble in all solvents and as 
it sublimes without fusion, he did not determine its melting or 
boiling point. Tanatar (1907; 12) claimed to make it by mix¬ 
ing the calculated amounts of carbonate and acid and boiling 
in water, which is impossible. 

Basic Beryllium Propionate, Be40(C3H502)o.—^Was prepared 
by Lacombe (1902; 3) in the same way as the acetate. It is 
a solid having a melting point of II9°-I20° and a boiling 
point of 339°“34i®. It sublimes at 221° under 19 millimeters 
pressure. No other details given. Tanatar (1907; 12) by 
treating with acetyl chloride obtained crystals of Be^OCCjjHjj- 
02)a(C2Ha02)8 with melting point 127"^ and boiling point 330°. 
Boiling without decomposition. Soluble in ether and benzene. 

Basic Beryllium Isobutyrate, Be40(C4H702)e.—‘Prepared by 
Lacombe (1902; 3) in manner analogous to the acetate, is a 
solid melting at 76° and boiling at 336^-337°. Under 19 mil¬ 
limeters pressure it sublimes at 216°. No other details given. 

Basic Beryllium Butyrate, Be40(C4H702)6.—Is a liquid pre¬ 
pared in the same way as the acetate by Lacombe (1902; 3) 
which boils at 239® under 19 millimeters pressure. No other 
details given. Tanatar (1907; 12), by treating this with acetyl 
chloride, obtained Be40(C4H702)4.(C2H302)2 a liquid soluble 
in benzene and ether, melting at —15° and boiling at 351*^. 

Basic Beryllium Isovalerianate, Be4O(CgPI@O2)0.—Is a liquid 
prepared by Lacombe (1902; 3) in the same way as the acetate. 
It boils at 254° under 19 millimeters pressure. No other de¬ 
tails given. 
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INDEFINITE BASIC BERYLLIUM SOLID PBLA.SES. 

Among- the basic beryllium substances which are of variable 
composition, but to which formulas have been assigned, the 
sulphates, oxalates and carl>onates have lieen most studied and 
in the first two cases they have been shown to be simply solid 
solutions of the hydroxide and the normal salt. These three 
only are worthy of separate mention. 

BASIC SULPHATES. 

Berzelius (1^15 ; i) first showed that l)eryllium sulphate dis¬ 
solves its own hy<lroxide in quantity although Vauquelin (1898: 
5) and Gnielin (rHoi; i) had already produced a gummy sul¬ 
phate. Berzelius assigned the formulas, 3BeC).SC)jj and 2Be(). 
SOjj, to the evaporated re.sidue of the corresfK^nding solution 
for no other apparent reason than that they represented whole 
equivalents, although lie must have known that any interme¬ 
diate ratio between 3lk().S(X, and BeO.SOij was as easily ob¬ 
tained and that any one of tliese residues liad as gcxHl claim to 
the dignity of lieing a compound. To tlie liasic [irecipitate ol>- 
tained by diluting tlic concentrated solution of 3iie().SO|| with 
water, Berzelius gave the formula, BBeO.Sf).5.3l h/). Debray 
{185s; i), many years later, used these liasic sulpliates as a 
method of sepaiation from 4iluminum Init assigned no formulas. 
Atterberg (1873; 7) also obtained precipitates liy dihitmg with 
water the strong solution of BeSO^ .saturated with Be((>fl)^ 
and assigned fonTuilas, iieSC.>4.,5Be(OH)s+2ld/) and BeSC)^. 
7Be(OH).j+HsO. He also again evaporated solutions con¬ 
taining three and two equivalents of the oxide to one of add 
and of course obtained residues of that ratio corresjiondinf to 
the first two formulas assigned by Berzelius. IXarsons (1904; 
10) attacked this problem by means of equilibrium experiments 
in a large specially constructed tliermostat and showed that the 
precipitates obtained by diluting the more Iiasic soliitiofii con¬ 
sisted of a single phase, that tliey had a ratio when ecpllibriufii 
was reached as high as asBeO to iSO», that they varied in com- 
position and that, therefore, they could only be a solid iokitiori 
of the hydroxide containing a small amount of the normal salt. 
He also studied the basic liquid solution and showed that there 
5 
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was nothing characteristic in the resiiine ohtaiiird by eva|K>- 
lating any particular ratio ()f acid to base. 

Parsons and Kobinson and Fnllvr 3. itioj; 10) again 

took up the question of the solulion of Pr(()!I|,, iii IleSOi 
solution and showed Unit the free/Jiig point was raised and tlie 
conductivity lowered therein! and that: no uttitm containing' 
beryllium was formed. 11iey a!st» siiowrd lliai on dialyrJng 
such solutions into water, herylliiiiii hydroxide iiivariabiy sep-» 
arated out and the stilnlhm left behind always hat! a higlicr 
basic ratio than that wliitdi had passed through ilir iiarchnieiit. 

All these facts prove that none of llieie sidistaiices are true 
compounds, hut merely srdiitions of some form or oilier. It 
seems quite probable that heryllinni snijihatr fuire liissolved acts 
simply as a liquid in which its (nvtt hydroxide is srdnfile (ic/jy; 
n). 

BASIC OXAMTEB. 

These substances hold a sirirlly aiiah'igon^ piiHitiori to the 
sulphates already ineiilioned. Vauqiiidiii iiyiiK; 51 and Dehray 
(1855; i) had obtained simply giiiiiiny basic iiiassrs and appar¬ 
ently realizing that they were not true coiiipoiiiids gave ihem 
no formulas. Atterberg (1^73; 71 bad tlir .same experkmce, 
but assigned the formula, ),Jlei;c;:dl i^Jl/b 10 lti«* mass 
obtained by evafiorating t!ie soliilioii of oiie ef|iiivaieiil of tli© 
hydroxide in one equivalent *if the storiiial oxalate and the for¬ 
mula, BeC/d^/dkfOIIJg/dlgC b In the tiiglily basic precipitate 
obtained by ililuling the sohilbii of tlir first wiili a large ex¬ 
cess of water. Parsons and Kdiinm'iii i| xliiciirt! these 

basic oxalales by phase rule cotisiflrfalioirii, by ibr %aiiir inethml 
ZB had been uicd on the basic Miljituiex aial ilial when 

equilibrium was reached the iirrcipitairf! tiasic oxalairn had t 
ratio as high as asIM',) to iP|C...b, tlial they varicfl tit roiiiprmi- 
tion, that they ccmiisled of a single filiaie aiirl itiiixi, llirrefore, 
be simply a solid iolmbii of the oxalate in itir fivitroxidr of flic 
simple hydroxide rcchicliiig mmw of the iirirnial %ilL Tlir liiisic 
solutions like the sulphate appear to I**? a caxe of miIiiIsoii 

of the hydroxide in a inixetl iolveiit mmiMmg of wiilrr and 
beryllium oxalate. When the a^iiccfilralioii of lieryiliiiiii ox- 
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alate in such a solution reaches its maximum, it will dissolve 
1.85 equivalents of beryllium hydroxide. 

BASIC CARBONATE. 

When salts of beryllium are precipitated with sodium or fiotas- 
sium carbonates or when an ammonium carbonate or sodium 1)i- 
carbonate solution of beryllium hydroxide is boiled, a highly basic 
precipitate is thrown down to which the following formulas have 
been assigned. 

2BeCOn.7lk^(Oil)3.2I(Scliafigotscli, 1840; 2). 2He“” 

C03.7Be(01J)2.3l],0 and 4lk‘a),,.8Be(()11 I,C) (Weer- 
en, 1854; r). HcC()a.2l]e(()H )o.3n2(), (Debray, 1H55 ; i), 

(Klatzo, i). IkC().j.2lie(()n)2-A(| (Parkman, 1862; i). 

(vSeul)ert and Klten 1893; 4). BeCOj|. 
2Be(OH}2.2ilg(), (Pollok, i(X)4; i). 

These formulas represent little else than an approximation at 
equilibrium between lIcC), CO.^ and H^C) under the conditions 
present* In the presence of the largest po.ssible amount of the 
carbon dioxide the conqK>.'*'itiott i.s approximately represented by 
one ecpiivalent of the carbonate to two of the hydroxide, Init 
boiling which not only increases hydrolysis, but removes car¬ 
bon dioxide from the system, slowly causes tlie solid phase to 
approach the pure hydroxiile. Tliere is ludhing in literature 
to indicate that anyone of the intermediate stages representH a 
true compound and this is apparently realised l)y one or two of 
the authors. 

Chemically the basic precipitate is mucit the same wliether it 
is thrown down by a soluble carbonate or by boiling an ammo* 
nium carbonate or diluted acid sodium carbonate solution. In 
either ca» it occludes notable quantities of the precipitantp 
which can not be removed by washing and tlie autltor has never 
found less than two per cent, so containecL This fact is not 
generally realized, but is of decided importance when this sut>- 
stance is ‘'to be iised as a basis for the preparation of other 
compounds. In the case of occluded ammonia it ciiii be re» 
moved by prolonged boiling or by intermittetitly passing car¬ 
bon dioxide through the precipitate sui|')endecl in water, filter- 
ing off the liquid and repeating. Many hours toiling is required 
by the first procedure and the residue left is almost the pure 
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hydroxide, while if the secund inelliMil is n-srd \hv inirifiiMtiuo is 
a nia'ttcr of dayn. hut tla* resi<liie h al^nni as rieli in the C*C)g com¬ 
ponent as when first prtTipitatrd. cartiMii dioxide lliroiigh 

the hcdling liquid has little effect «ai tlie rrudl ;r. wmiiIiI itaiiiral- 
ly he expected. The aniiieaiia he re!rio%*efl with Iwl little 

loss of carhon clirixifle. hy iiiomeiitarily IwdHiitr wit}i filter¬ 

ing, addititm of fresli criM water and reiirafiiig several limes, 
Or<!inary wasliing with hot water «h»e-^ led *-vreiii to he efFirtive, 
Drying at itif" doe^ lea reniMve the Mceliifled ainiiionia, Imt its 
odor kToines ini!iie«!iatelv apparent un lieafing to tfie jioiiit 
where the carhon dioxide hegins to hr evolved. 

Idiysically the f^rrcipitateH thrown flown liy alkaline rarkm* 
ales are quite dithTent fr.<an flir prerijiiiafr tm lioiliiig an am- 
nioniinn rafhon.'ite oduiion; the lir^f heing grlalirniiis and dif¬ 
ficult to wasli while the latter roinr^^ floivii in graiiiilar candi- 
tioii and filters iiiosf nxidilv, A 'aittirairri sfiliitinn of atnrno- 
riiuiii rarlemaie will an aiiifaint ed frr^iily firrcipitated 

fierylliuiii earl«»na!*’ on' hvdreodde rf|tiiva!eii| |ri grams IkO 
in focifi eiihir eentiinefer^ fT^ollfdo Oiref; ih Uii lioiliiig this 
soliiiioii, earhoii fli*ixide and a3rinat!ii;i rkrapr ra|ddly aiif! 
the Iiasic rarhonale precqiitafe Iw^nm apprar in- fine white 
gniiiiilar form. The timlmg is iir*u «'loiie hy iiiraris of strain as 
ritherwise very violent huiiifiiiig lakr*^ fdare wliir}i cfifitifinciisi 
stirritisg tvil! ivd prevent. Hie jw^rtioiw rif the 

jireripifalit lliroivn 4-^mn tw killing a ^rdiitioti saliiralrd with 
ainnaaiitiiii rark.niale are ratlirr rirlirr in rartioii tlirocide lIiaR 
ike^r tiiat {^4h>%v a rof}g|we4li^iii ;ippr«:fxitfnilifi|| 

llfCf),.5fkTC'df i,,jJlTh tSentierl ami Ellrii 4h HrCO*^ 
the hoiliiig IS rriiiiitiuet! in ^mrli a wiliitnin ntinl |irrrijiilattnfi ii 
rriifijikii the rofiiji«.ediiofi ii .:iji|ireiiiiiiiatrly llrik 
CFar^oiis, Hfm $h If. file oilier hand, tlm miih 
tinii is fiiliitrd, voitw f*wir or ft%tc tmwn fiydmly^is of itir wfitili 
nulrrial jiffwrnl lakr^ place w-iih vrr%‘ liiile kdhiig, itwrl the 
gratiiilar rarkmale ilirnwii thwn apjmifi to ifir aftfir0E» 
iriiale mmimnlkm llrtTh k f Thn' iialrria! ri»i 

tif ilrird ill iSef" wilfioiii itolahlr 1**%^ of rarkifi tfitixidr, Fiif* 
ther iMiiiiiig ca»i%r4 gradual lo%%. of rark‘*ii fliirxide aiid rfeiiliiih 
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ly only the hydroxide is left. Attempts by the writer to in¬ 
crease the carbon dioxide component in the precipitate, be¬ 
yond that already indicated by passing the gas under pressure 
over the precipitate and also over freshly precipitated hydroxide 
have so far proven unavailing. 

The basic carbonate obtained by boiling the ammonium car¬ 
bonate solution, while of no definite composition, is quite pro¬ 
perly a favorite material to be used as a basis for the production 
of beryllium salts since it dissolves readily in acids and if care 
is taken to remove all the occluded ammonia a pure salt is ob¬ 
tained at once. Acid sodium carbonate is an equally good sol¬ 
vent and on diluting a saturated solution some four or five 
times and boiling the basic carbonate is thrown down, but is 
more difficult to obtain in granular form. The occluded so¬ 
dium carbonate moreover can not, of course, be volatilized off. 

MISCELLANEOUS BASIC SOLID PHASES. 

Besides the basic sulphates, oxalates and carbonates, already 
enumerated, many other gummy precipitates and residues of 
evaporation have been assigned formulas as definite compounds 
and find place in the literature of beryllium. They are all 
prepared in much the same way and generally by saturating the 
solution of an acid or of a normal salt with beryllium hydroxide 
or carbonate and by evaporation or diluting with water obtaining 
a solid phase which is generally more or less changed by fur¬ 
ther washing with water. In the opinion of the writer none of 
these '‘so-called’’ compounds, appearing in literature, of which the 
following is a list, have any proven claim for individual existence, 
but are in reality solid solutions of the normal salt with the hy¬ 
droxide or, what is much the same thing, the hydroxide with 
more or less occluded normal salt. 

Basic sulphites : 

2BeS03.9Be(0H)2.6H20, Seubert and Elten, 1893; 4. 

BeS08.Be(0H)2-2H20, Atterberg, 1873; 7 * 

BeS08.Be(0H)2.Aq, Kriiss and Moraht, 1890; 4. 

3 BeS 04 .Be( 0 H) 2 .Aq 
Basic Dithionate: 

2BeS2Oe.3Be(0H)2+i4H2O, Kluss, 1888; 2. 
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Basic chlorides: 

3HeCL,.2lk‘((.)H)™. Atlerhcrj:. 1K73: 7. 

BeCl,. 3 l 5 c(()H )3. AttcrluTj', 1H73; 7. 

BcCIj.taBfCOJ i )m i joH/i, Atf« rhiTiuj, 1H73: 

BeCl,.J2He(()l 1 )^ 4 411,0. AlurWr^'. iK;';; 7. 

Be(()lljCI, Atk-rhcrj,', 1B75; 4, 

Basic sclctiitcs: 

2l!eSc()a.Bf((>H )j i .'11,0. AttrrlxT^'. i.*^7^; 7. 
BcSc(),.lk-{()in,.!f, 0 . A!!rrf«rn. 7 

2BeS<'()«.3Bf(()H)j.7!l,<). N'il«.n. 1K75; j. 

Basic borates: 

Hc(iiC)j)3.2l!f(f>}i), f Aij, Krtiss .iii.j ^ 

Basic nitrate: 

iic(I)j.gili JJ, f lr«hv;ii4 iK^K; i, 

Basic chromate \ 

BeCrCJ^.ijlirCC)H ij-'f inH/J, Aitrrlu'ri', 

BcC.T(,)^ifIk"Cr)li Ig, 4. 

Basic nwlyb(kiit ‘: 

lieMoO^.ISfCOH Ij.jflLC Alfrrkrru. iKjrj, j, 

Basic sucthmie: 

J.j} j/Atirriirrg* 

Basic fcrracymmic : 

Be3l»K:y^4llc(C)f^ Allrrl^rrg, 11474, 7^ 

Also liasic sali^ ilir fririniili llr.f ii Ar cir Ar claimciJ 

to be obiaiiiril by tfir orli^stiaic in miliiiiciii of 

the acid and eviijMirafitig. 

Bask cralmutle: 

Taiiaiar ti). 

Bask isocraimmic: 

11^7, iji,. 

Bask lanmlmatf: 

Be4U(C4ilyC4|^, Tatiaiar i 1^/17; . 

Basic succimic: 

TmmiMr 11*107, lai., 

Basic commit 

BeiOfCgH^CNOji^, illmmmnn, ij, 

Bmk dkhhrmHaic : 












BASIC COMPOUNDS OP BpRYLUUM 


71 


Be^OC02-1:101202)6> Glassmann, (1908; i). 

Basic monochloracetate \ 

Be4O(02H2ClO2)6, Glassmann, (1908; i). 

Basic monobromacetate : 

Be40(02H2Br02)e, Glassmann, (1908; i). 

Basic monobrompropicnate : 

Be40(03H4Br02)o, Glassmann, (1908; i). 

Basic lactate: 

Be20(0311503)2.1120, Glassmann, (1908;!). 

Basic glycolate: 

Be20(G2H303)2.Ho0, Glassmann, 1908; i). 

Basic triehloracetate : 

BcgOC0201300)2, Glassmann, (1908; i). 

Basic ethyl glycolate : 

Be20(02Hg02H203)2.H20, Glassmann, (1908; i). 

Basic phenyl glycolate: 

Be20(051150211203)2, Glassmann, (1908; i). 

Basic chloropropionate: 

Be20(C3H4C102)2-H20, Qlassman, (1908; i). 

Basic salicylate: 

8620(0711503)2, Glassmann, (1908; i). 

Basic beryllium chlorides (Vauquelin, 1798; 5, Gmelin, 

1801; i). Nitrates (Vauquelin, 1798; 6, Gmelin, 1801; i). 
Hypophosphites (Rose, 1828; i), Valerates (Trommsclorff, 
1833; i). Oxalates, citrates, tartrates and acetates (Vatiquelin 
^ 79 ^J 5) which no formulas were assigned nor analyses 
made. 





PART II. 


bibliography of beryllium. 

j. Vanijni'lsii, I.. !>'• I'Amw iH.iriiu-. ..ii i!»-ril; et 

• ii'f'tnviTtP <ruiu' Iith’ ii'amilt’ ilaH" Jiicrri!. 

at thr lirtilntr llnvi . r. .\it t> iFrfi. 14. 

Ai!i)<ati3i!■'> ihi' ‘ls’*>tv«sv >4 a iii'vv i*at'th, "la 
tcm' tin IWrtl.” M'i.aj.it<-4 fi>»m alniiiiimiii iiy t!u* pre- 
ripitati-.n <*f UcitUlt, fi«!n K* »H '-•.hiiion .in hoiling. 
Ihtfi'iJ* fnaii aluiiiitiuiii in it"* ^ lu iiiij sWTft, having 
a r affinity f«.r ;tri.1s K'ving n.» ahsin. -^nliffile in 

f NH.tA ''‘'hthh- an<l «>'l l.nnK pn'cis.ilatf.l hy 
K.t'a K4‘,n,<>». K'htotJ* tianw "ghtcine" 

js) iinlr 

Ann rhhn . a6 f 155 17.1, 

A!h; ,1 rh.m ■ i. I .Vt* - 

X).)i.4 .in*N j . a. 35H, 
t’ln-ni Atm (Frclli, M- M*’ 

171^^ \ an.|iirlin, K. N. J^nr la ici't'r iln Ikifil, pour SCI*" 

vii' .111 jifi’inirr i«nr Ir tiffituu ohjiict. 

Ftu.hr'. n. w rafth an>l ijivi". hsllnwing uprcific char- 
aiiri'.. ^wrii .an<l :i>»trini;rnl '•alt'*, vrry miUiIjIc in lit* 
Ft» .!p( oiniBi'r I '•ah'i <4 aliiuiinuin, yiluhlr in NH*OH, 
afhniiy fm amh^ hrtiArrii m.iKuritiuni an*! ahiminam, 
S<iluhlr in Ii%r4 .ilk.ihr'., uihi*>ihlr. ^nhihlr in arifl* cx- 
rrlij rarlKunr aiul jih*»**jih'»ri‘’. hiHshlr with hnrax, ah- 
hhiIh nur l.nirtli n( iln wriRhi «4 t J ij., nut prrcijntatcii 
hy ••.aliiratr.l hy4f»»Mi!j»hi<lr'« 

Ann »lr rhitn , 26, 170 
Nkh.iJ'-ui** J . 2. ,m ‘ 

Chrm. Alin CCrrll|, 14. 434> 

1?^; ,t V.aiM|«rhii, !» N * 7 ’^’ '• >’eaa 

lirf.iir ihr I'micli Sttrirly rif Minrn, and VttUtjMelin, 
in a Innt tmtp, refer* In the }»r.ijin*rd name gluc iir. 
hut fine* mil .adr»t»t it in text 
j, ilr*i iinnr*, 8 . SSJ-S^MI' 
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1798; 4. Vauquelin, L. N. Analyse de remeraiidc du Peron. 
Shows identity of beryl and emerald and uses word 
gliicirie for first time, saying '‘on a donne le nom de 
glncine.” 

Ann. de chim., 26, 259. 

Allg. J. Chem. (Scherer), i, 361. 

1798; 5. Vauquelin, h. N. Ueber die Verhaltnissc der Glu- 
cine zu den Saueren. 

Made sulphate, nitrate, chliride, pliosphate, carbon¬ 
ate, citrate, tartrate, acetate, mostly in gummy tiasic 
masses. Purifiie<l from iron by means of KIIS- 

Allg. J. Chem. (Scherer), i, 590“5(/>. 

1799; I. Vaiufuelin, h. N. Siir ranalyse des pierres en gen¬ 
eral et resultats de plu.sicurs de ces analyses faites an 
laboratoire de I’ecole des mines depuis quclriues mois. 
Points out how to recognise beryllium in rocks. 

Ann. de chim., 30, 82. 

1799; VaiKjuelin, L. N. Anleitung zxxr Zcrlegung der 
Fossilien, 

Allg. J. Chem. (Scherer), 3, 430. 

1799; 3. Link, U. F, “Corresiiondencc.’^ Objects to name 
glucinc because it resembles glycine, already in use. 

Allg. J. Chem. (Scherer), 3, 603. 

t8oo; I. Klaproth, M. IL In the tiiird volume, jiage 78 of his 
Beitrage Zitr Kentni.ss der 'Mineralkorper, he refers 
to a paper read by himself before the royal Academy 
of Sciences of Berlin on Sept. 11, 1800, in which he 
argues against the name “Glycine,'^ proposed for Vau- 
quelin's earth, on the ground that sweetness is nrt 
unique to that element, but is also possessed by the 
yttrium earth and further is too much like ‘‘Glycine'' 
which Link had alrearly pointed out. Claims ''Ilcryl- 
lerde'' should be used. 

r8oi; I. Gmelin, H. R. Zerlegung des Berylls von Ncrt- 
schink in Sibirien und Prufung der daraus erhalten 
Susserde. 
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Confirms \'aiuni<-lin‘s (iisinvtry. Slmri unimpor¬ 
tant study of nitrale. cliloriili- arid HuiphaU*. 

Chen). Ann. (Crell). 17. H«>. 

1801; 2. Schaiih, 1 '. Chemi'.ehe i ■nlerstielnnit^ des blaucn 
siberischen lierills. 

Fuses l»eryl with ,\‘a<>!l ami K* di in silver cni- 
cible. Conliniis Vautpieliti’s d-.a-overy. 

Clteni. Amt. (CrHl). 17. i".b 

1802; 1. Itkeberfj. A. C>. Sur iimhpirs prujirieies de I’yUria 
compares aver relies de la {jhirine. 
licrylliinn is prerijtilated frttin s».lu!i>»ii by the .succin¬ 
ates, colorless salts, s«»hil*le in K< >H. ati«! not precip¬ 
itated by .'flkahne prussatrs. Chief dilferenres from 
yttria. Si*eeifir gravity ISei * 

J. des mines, 13, 245. 

1809; I. Davy, llumjdirey, ( >n s»fltie new rbrIro chemical 
researches on variom. tlhjeiis, jiaitienl.arly the tnctal- 
lic Itodies froit) the alkalies, an earth., and »»m «inie 
Comhitialions of liydrojLten 

Attem}>ted to reduce ISefi in platinmn titl«- hy jiotas- 
sium vajror without certain result tfii fusing IfeC) 
in clay crurihle with iron filings .and i»otassiiim ob- 
taincrl a semi-inalleable mass 
Phil. Trans.. I.ondon, too, cm 
A nn. der Phys. (C.ilberit. | 3 , .Vr5 
Ann. d. chins,, (1) 75 . t5«» 

Phil. Mag,, 3a. J52. 2r>3. 

i8n: i, f»ay-I.«ssac, 1., j., and Then.ir«!. f, J Rccherchei 
Physico-chiniitjtie. 

Marie a flisoriiie of lierylhssiii by prrri|ittalittg HKF, 
with berylHiim oxide rlissnlved in hydroi hkiric acid. 
Ann. d. chiin., (i) 78, 275, 

1811; 2. John, J, F. l,VI»er einige nnltek,wiile Wrhindungen 
dcr Chrmnsatiere mil ver«ehiedene» f{.nsets. 

Dissolved basic carhcin,ate in chroniir aci«l. but could 
crystallize any salt. 
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1812; I. Stromeyer, F. Du memoire stir la reduction de ila 
terre silicee, operee par le mGypn du charbon et du 
fer. 

Claimed that he reduced mag-nesium and beryllium 
with great success by mixing the oxides with carbon, 
iron and linseed oil to a paste and melting in dosed 
crucible, obtaining alloys with iron. Stromeyer was 
mistaken. 

Ann. d. chim.^ (i) 81, 257. 

1815; I. Berzelius, J. J. Versuch durch Anwendung der Elek- 
tro-chemische jTheorie tind der chemischen Propor'- 
tion Lehre Analyse der Beryllerde. 

Prepared crystals for the first time of BeS04.4H20, 
which he considered an acid salt. By dissolving one 
and two equivalents of beryllium carbonate in this 
salt, he obtained on evaporation gummy masses con¬ 
taining the ratios 2Be0.S03 and sBeO.SOg respec¬ 
tively. The first of these he considered the normal 
sulphate and the second a basic salt. On diluting 
the last with water he obtained a white precipitate to 
which he assigned the ratio dBeO.SOs. He also de¬ 
termined the atomic weight of beryllium from BeSO^. 
4H2O and analyzed an impure chloride. 

J. fur Chem. (Schweigger), 15, 296. 

1823; I. Berzelius, J. J. Untersuchungen iiber die Fluss- 
spathesaure und deren merkwurdigsten Verbindungen. 

Vet. Akad. Handl. (Stockholm), 1823, 302. 

Ann. der Phys. (Pogg), i, 22, 196. 

Annals of Phil. (Thomson), 24, 330. 

Made and described BeF^. Dissolved BeO in HF. 
Obtained an easily soluble substance which dries to a 
gummy mass and which loses HgO at 100^, becoming 
milk white and foamy. Loses part of its HF on ig¬ 
nition. Yields double salts with alkalies of which the 
potassium salt is very insoluble. Obtained a beryl¬ 
lium fluosilicate by action of fluosilicic acid. 




7 (> 


niKMlhTliV iW HEIlVLUrM 


1H23; 2, Dii Mriiil. ^Sitiiri^iiini IidlliliiiiliclieE 

lieryllH (At|tiauuirinr 1. 

J. inr du’iii. Si*!nvrii4^l4rr K Jf* 4^7. 

Diiails iiirtlifnl f>i aiialv^i^. 

1825; l. J. j. V'vhvT (ilir SrlnvrfrlKikr. 

Kr^figl. VVl. Afar!. ILhkI!.. 1825. 253: 275, 288^ 311. 
Arm. tl Mjvh. (6* 453; 7. 23. 144* 273, 

Wa.H tir4 ahli* Ui iifMiiiirr a siilfiliiiir r»f lie in snliilion. 

1826; r. Ikr^rliiiH. J. J. Triirr «!ir Jlr^^iiiiriiiiiig tier relitiveii 
Aii^^ahl vnii riiifarhrii AtumriJ iii rl!riiii.Hr}ieii Verliincl- 

iiiigim. 

Aim. d. lliyn. 8, 1H7. 

V;diirlt*?iH data rai atfaiiir U'rigiit, ;t% lir iisetf a very 
liable sulphate, C»ivr?i ;t% 

1H26; 2. llrr/rliuH, J. J. tVfjrr tlk Krlnvrfrhakv. 

Krmgl Vrt. Arad. Ilaiidl,* i8s§» part 1| 53. 

Ann, d, I 1 iys, d*!'»ggi, 8, 27«|. 

he made a dmihlr ^■iilplhdr nf iiiiigsittn and 
heryiliiim liy j-irrripilaiiiig l!ii! tloiihle Milphkle of po- 
taHMiiiiii ami tmig'flrii with a hrrylliiiiii :sall. Mci for* 
iiitila or cklail^. 

1:837; I. Kmt, H. Ikhrr dir \'rrliiiidiiiigrn de» Plioiphori 
mit drii Wa*i%i*rsloff«! itri#l drii ^Iriallni, 

Ann. d, Hiy^*. Cl*tig:'g|, 9, 3<|. 

Ilrr^idiiifi Jdn. 8, 174, 

Aim, dr^ (2) 144 

Made ilrilj aiiliytlroti^ im tlir iml tiiiir, l*;wfcct 
dtknim over a lieiilrd tiiinlttrr of ilir oxirfr and rarhewt 
ami iiiWifnrd ilir prmJiict M'atlr l-irrflliiiii'i {ilitmphilt 
hy precipitating lIcCit %tiih a ■^iiliiralrd suliitiofi of 
PC!g ill 

i8a8; !• Hole, H, IJetaer die writer l1io%|ilicirklilJitifen Site* 
Alim der Pliy^. (Fr^gl, 13 * ^1. 
liy iiitiiraliiig the acid ivitfi {lerylliiiiti liydriixidc ofe- 
ttined only a fiori-cryilailkablc gtiwiiiiy mum. 
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1828; 2. Wohler, F. Ueber das Beryllium und Yttrium. 

Ann. d. Phys. (Pogg), 13, 577. 

Berzelius Jsb., 9, 96. 

Mag. fiir Pharm., 26, 257. 

Ann. des Mines, (2) 5, 133. 

Ann. chim. phys., (2) 39, 77. 

Reduced sublimed BeCb with potassium in platinum 
crucible and for the first time obtained metallic beryl¬ 
lium as a dark grey powder. Gives following proper¬ 
ties, not.all of which are sustained by later investiga¬ 
tors : Burns in air and oxygen to BeO when heated on 
platinum. Dissolves in concentrated H2SO4, yielding 
SO2. Dissolves in dilute H2SO4, HCl and KOH, giv¬ 
ing off hydrogen. Dissolves in dilute HNO3 giving 
off nitric oxide. Not affected by NH4OH. Burns in 
chlorine and bromine to BeClg and BeBrg, both easily 
volatile and soluble with evolution of much heat. Burns 
in iodine gas and sublimes as Bel2 with properties sim¬ 
ilar to Beds and BeBrs. BeS, made by heating in sul¬ 
phur vapor is a grey infusible mass difficultly soluble 
in H2O which yields HgS with acids. 

BeSe, made by heating in melted Se is fusible, but 
difficultly soluble. BeTe, a grey powder. Made beryl¬ 
lium phosphide by heating with phosphorous and beryl¬ 
lium arsenide by fusing with arsenic. 

1828; 3. Bussy. Preparation du glucinium. Read at Acad. 
Roy. de Medic, Aug. 16, 1828. 

J. chim. medicale, 4, 453. 

J. fiir Chem. (Schweigger), 54, 241. 

Berzelius Jsb., 9, 97. 

J. de pharm., 1828, 486. 

Polyt. J. (Dingier), 29, 466. 

Prepared beryllium almost simultaneously with Woh¬ 
ler and by the same method. Obtained an impure pro¬ 
duct, but did not study its properties extensively. 

1828; 4. V. Bonsdorff, P. A. Beitrage sur Beantwortung der 
Frage ob Chlor, Jod und mehrere andere Metalldide, 
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saueren und basenbilden Korper wie der Sauestoffe 
sind. 

Kongl. Vet. x\cad. Handl., 1828, 174. 

Ann. d. Phys. (Pogg), 17, 136. 

Made a double chloride of mercury and beryllium in 
rhombic prisms, but gives no analysis or fonnula. 

1831; I. Berthemot. Beitrage sur Geschicte der Bromiire. 
Archiv. der Pharm., 37, 332. 

J. de pharm., 26, 649. 

Made bromide by dissolving BeO in HBr, but could not 
crystallize. 

1831; 2. Becquerel, A. C. Considerations generales sur les 
Decomposition electro-chimique et la Reduction de 
Toxide de fer, de la zircon et de la magnesie, a Taid de 
forces electrique peu energiques. 

Ann. chim. et phys., 48, 350. 

Pharm. Centrbl., 1832, 527. 

Thought he reduced by the current BeClg which was 
impure with iron, but could not reduce pure BeClj. 

1831; 3. Berzelius, J. J. Ueber das Vanadin und seine Eig- 
enschaften. 

Ann. der Phys. (Pogg), 22, 58. 

Obtained a yellow, neutral, difficultly soluble, pow¬ 
dered beryllium vanadate. 

1832; I. V. Kobell, Fr. Vermuthung fiber die Zusammenset- 
zung der Beryllerde. 

J. fiir Chem. (Schweigger), 64, 191. 

J. prakt. Chem., i, 92. 

Claims that while CaCOg will precipitate the sesquio-x- 
ides in the cold, it will not throw down manganese, zinc, 
iron or beryllium, but that beryllium is thrown out 
when the solution is heated near to boiling. Therefore, 
beryllium is bivalent. 
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1833; I- Trommsdorff, J, B. Ueber die Valeriansaure und 
ihre Verbindungen Valeriansaure Beryllerde. 

Ann. der Chem. (Liebig), 6, 194. 

Ann. der Phys. (Pogg), 29, 159. 

Pharm. CentrbL, 1832, 310. 

Beryllium valerianate, made by dissolving carbonate 
in acid, dries to a sweet, gummy mass, unchangeable in 
air. (See Lacombe, 1902). 

1833; Berzelius, J. J. Untersuchung iiber die Eigenschaft- 
en des Tellurs. 

Kongl. Vet. Acad. Hand!., 1833. 

Ann. der Phys. (Pogg), 32, 594, 607. 

Neutral beryllium tellurates and tellurites were precip¬ 
itated by potassium tellurate or tellurite as white volu¬ 
minous flakes. 

1834; I. Balard, A. G. Ueber Verbindungen des Broms mit 
Sauerstoff. 

J. prakt. Chem., 4, 165. 

Pharm. CentrbL, 1835, 349. 

Bibl. Univ., 1834, 372. 

Claims that bromine water partly dissolves BeO and that 
light has an apparent influence on the reaction. 

1834; 2. Berzelius, J. J. Ueber die Destinations products der 
Traubensaiire. 

Kongl. Vet. Acad. PlandL, 1834. 

Ann. der Phys. (Pogg), 36, 17. 

Pharm. CentrbL, 1836, 41. 

1837. I. Heller, J, F. Rhodizonsaiire, eine neue Oxidations 
stufe des Kohlenstoffes und die Krokonsaiire. 

J. prakt. Chem., 12, 227, 237. 

Pharm. CentrbL, 1837, 828, 833. 

Berzelius Jsb., 18^ 521. 

Beryllium rhodonate, Be(H2C306), is a brown pow¬ 
der and was made by boiling an alcoholic solution of the 
acid with beryllium acetate. Beryllium krokonate, 
Be(HC504), formed in yellow crystals was made same 
as preceding. 
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1838; I. Biot. J. B. Des combinations fluides formes par Tacide 
tartrique, la glucine et Teau. 

Comptes. rend., 6, 158. 

Used a tartrate of beryllium made by Berthier and 
found specific rotary power 100 millimeters to be + 
41,134 to +43.992, largest of any tartrate tried (see 

1899: 13)- 

1840; I. Gmelin, L. New Methode die Beryllerde von der 
Thonerde zu trennen. 

Ann. der Phys. (Pogg), 50, 175-181. 

Pharm. Centrbl., 2, 427. 

Berzelius Jsb., 21, 141. 

Ann. der Chem., 36, 207. 

Ann. des mines, (4) 2, 70. 

Chem. Gaz., i, 9. 

Separates iron, beryllium .and aluminum as follows: 
The nearly neutral HCl solution is precipitated by cold 
KOH and digested in excess until the separated Fe- 
(0H)3 has a clear brown color. The fluid is then di¬ 
luted with water and boiled fifteen minutes. All beryl¬ 
lium separates out carrying some iron. Aluminum is 
determined in filtrate. Beryllium precipitate is ignited, 
dissolved and retreated to remove iron. 

1840; 2. Schaifgotsch, F. Beitrage zur Kenntniss der Beryl¬ 
lerde. 

Ann. der Phys. (Pogg), 50, 183-188. 

Pharm. Centrbl., 2, 438. 

Berzelius Jsb., 21, 95, 127, 141. 

Ann. der Chem., 36, 206. 

Ann. des mines, (4) 2, 170. 

J. prakt. Chem., (i) 20, 376. 

Phil. Mag., (3) 21, 284. 

Chem. Gaz., i, 9. 

Analyzed the hydroxides and gives them with very 
doubtful amounts of HjO. The carbonate precipitated 
from ammonium carbonate solution and dried at 100® 
gave 47.53 per cent. BeO, 17.57 per cent. CO2, 34.90 
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per cent. H/) (l)y dif.). Shows some relations of 
Be(OH)2 to KOII as Gnielin (1840; 1) and may have 
priority. KOH must be neitlier too strong- nor 
too weak. Says precipitate when well washed with 
i b.O is again soluble in KOIT. 

1840, 3. Scheercr, T. Untcrsuchung des Allanit, Ortliit, Cer- 
in iind Gadolinit. 

Ann. der Phys, (Pogg), 51, 472. 

Was unable to o])tain good results by nietliod of Gme™ 
lin and of Schaffgotsch. 

1842; I. Rose, M. Die Zusaniniensetznng der Reryllerde. 

Ikrichte der Akad. der Wis. (Iktrlin), 1842, 138-141. 

J. prakt. Chcm., 27, 120. 

Rerzelius Jsl)., 22, 102. 

Preliminary announcement and discussion of the re¬ 
sults of Awdejew wliich were obtained under his direc¬ 
tion. 

1842; 2. Awdejew, v. Ueher das Beryllium und dessen Ver- 
bindtingen. 

Ann. der Phys. (Pogg), 56, I(X)-I24, 

CentrhL, 13, 627. 

Berzelius Jsb., 23, 112 and 185. 

Ann. d. Chem. (Uehig), 44, 2 fi<). 

Ann. de chim. et phys., (3) 7, t55*“r73. 

Phil. Mag., (3) 21, 284. 

Berg u. lliit. Ztg., i, 830. 

Chem. Ga^:., i, 9. 

An extended and valuable research. Found the con¬ 
ditions for the preparation of neSC344!li|(), purified it 
and correctly de.scribed its composition. Was t!ie first 
to determine the atomic weight with even aiiproxiftiale 
accuracy. Determined atomic weiglit f)y analysis of 
sulphate. Was inisuccessful with chloride on account 
of its decomposition by water. Discusses the cpieition 
of the valency of Be and came to the coficliision that it 
was a cliad mainly fran a study of the double salts of 
beryllium and potassium. Made the double fliioride 
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'^KF BeF (5ave the symbol lieCL to the chloride and 
thought he made BeCl,+4Hp by evaporation in vacuo 
which is undoubtedly a mistake. 

1842; 3. Scheerer Th. Erste Fortsetzung dcr Untcrsuchung- 
en liber Gadolinit, Allanit und daniit vervvaiidte Min- 
eralien. 

Ann. der Phys. (Pogg), 56, 479 * 

J. prakt Chem., 27, 76 and Ho. 

CentrbL, 1843, 208. 

Berzelius Jsb., 23, 293. 

Chem. Gaz., i, 177. 

Arch de pharm., 29, 214. 

Read at Stockholm, July I 5 » 1 ^ 42 - 
Separation of beryllium from iron. Ijses «i!nnioniiini 
sulphide to separate the small amount oi iron dis‘;olved 
by ammonium carbonate. First to [propose this sepa¬ 
ration. Did not obtain go(Kl results !>y Schaffgotsch 
method of separation. 

1843; Rose, H. Ueber die \tterde. 

Ber. der Akad. der Wiss. Berlin, 1843, 143* 

Ann. der Phys. (Fogg), 56, 105. 

Separates beryllium from yttrium by volatility of the 
chloride on treating heated oxides mixed willi carbon 
and with chlorine gas. The residue had to be dissolved 
in acid precipitated by ammonia and three times ig¬ 
nited with carbon and chlorine to remewe all the vola¬ 
tile chlorides, but these chlorides conlained no ytlriiitn. 

1843; 2. Berthier, P. Sur quekjiics separations operees an 
moyen de Tacide sulfureaux en des sulfites alcaline. 

Ann. de chim. et de phys., (3) 7, 74. 

Ann. der Chem. (Liebig), 46, 182. 

J. prakt. Chem., (i), 29, 6B. 

CentrbL, 1843, 378. 

Separates beiydlium from aluniinuin, ccTiunt and yttri¬ 
um after removal of most of the aluininiim, is alum, 
by means of ammonium sulphite and tioiling until no 
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more SO2 comes off. Aluminum, cerium and yttrium are 
precipitated, but beryllium remains dissolved. 

1843; 3 * Damour, A. Nouvelles analyses sur le cymophane de 
Haddam. 

Ann. de chim. et de phys., (3) 7, 173. 

Centrbl., 1843, 783. 

Discusses the formulas BeO and BegOg as applied to 
cymophane from basis of Awdejew’s work. 

1844; I* Bottinger, Heinrich. Ueber die von Berthier vorge- 
schlagene Anwendung der schwefligen Saure in der 
chemischen Analyse. 

Ann. der Chem. (Liebig), 51, 397. 

Attempted to make quantitative separation of beryllium 
and aluminum by Berthier’s method with sulphurous 
acid, but invariably found beryllium present with his 
aluminum. 

1845; Riess, P. Ueber da$ elektrische Leitungsvermogen 
eineger stoffe. 

Ann. der Phys. (Pogg), 64, 53. 

1847; I- Peroz, J. Note sur les pyrophosphates doubles. 
Ann. de chim. et de phys., (3) 20, 326. 

Simply states that he made compounds of the alkaline 
pyrophosphates with beryllium pyrophosphate. Noi de¬ 
tails. 

1848; I. Playfair, Lyon andn Joule, J. P. Researches on Atom¬ 
ic Vdltime and Specific Gravity. 

J. Chem. Soc. (London), 3, 93. 

Discussion of relation of atomic volume to specific 
gravity. No new results. 

1848; 2. Rose, Heinrich. Ueber das Specifische Gewichte 
der Thonerde, der Beryllerde, der Magnesia und des 
Eisenoxyds. 

Ber. der. Akad. d. Wiss. (Berlin), 1848, 165-170. 
Centrbl., 1848,485. 

Ann. der Phys. (Pogg), 74, 433. 

Jsb. Chem., r, 398. 
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J. prakt. Chem., 44^ 226. 

rinst. (Paris), 1848, 368. 

Ann. der. Chem. u. Pharm. (Liebig), 68, 167. 
Beryllium oxide made by heating the basic carbonate 
over an alcohol lamp showed specific gravity=3.083- 
3.09. By heating to very high temperatures in por¬ 
celain oven became six-sided crystals and specific grav- 
ity=3.02i. By heat hydroxide precipitated by ammo¬ 
nia, specific gravity=3.096. Same to much higher 

temperature, specific gravity=3.027. 

1848; 3. Rose, Heinrich. Ueber die Anwendung des Salmi- 
akes in der Analytische Chemie. 

Ber. der. Akad. der Wiss. (Berlin), 1848, 202. 

Centrbl, (1848) 19, 602. 

J. prakt. Chem., 45, 116. 

Ann. der. Phys. (Pogg), 83, 145. 

Beryllium carbonate, oxide, etc., are only partly de¬ 
composed by heating with ammonium chloride. 

1850; I. Rivot, L. E. De I’emploe de Thydrogene dans les 
analyses des substances minerales. 

Ann. de chim. et de phys., (3) 30, 188. 

Ann. Chem. u. Pharm. (Liebig), 78, 212. 

J. prakt. Chem., 51, 338. 

Centrbl., 1850, 908. 

Jsb. Chem., 3, 599. 

Chem. Gaz., 9, 76. 

Separates iron oxide from beryllium oxide by igniting 
in hydrogen and dissolving out iron in dilute nitric acid 
(1-30) or determines per cent, of iron from loss on 
ignition in hydrogen. 

1851; I. Ebelmen, J. J. Recherches sur la cristallization par 
voie seche. 

Comptes rend., 33, 526. 

Ann. Chem. (Liebig), 80, 211. 

Crystallized beryllium oxide from an alkali silicate and 
obtained six-sided prisms with a density of 3.058. Hard 
enough to scratch glass, insoluble in acids, although 
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slightly in hot concentrated H2SO4. Easily soluble in 
HKSO4. Claims perfectly isomorphous with crystals 
of Al^Os- 

1851; 2. Ebelmen, J. J. Ueber die Krystallization auf trock- 
nem Wege. 

J. prakt. Chem., 55, 342. 

CentrbL, 1851, 529, 899. 

Jsb. Chem., 4, 15. 

rjnst (Paris), 1851, 179, 36(). 

Same as 1851; i, l)ut separately transmitted by author. 

1851; 3. Ebelrnen, J. J. Sur une nouvellc methode pour ob- 
tenir des cotiiI>inaisons cristallisees ])ar la voie seche 
(sur la cymophane). 

Ann. de chim. ct de phys., (3) 33, 40. 

Made cymophanc artificially l)y fusing together Al^- 
O,, BeO and 

T853; I. hYemy, 1 C Recherches sur les sulfures decompos- 
. ables par Tcau; suivc de considerations generales sur 
la production des eaiix siilfurcuses et siliceuses. 
Comptes rend., 36, 178. 

CentrbL, 1853, 113- 

Says sulphide of beryllium was the only sulphide he 
could not make })y passiiif^ CS, over hot base. 

1853; 2. Muller, II. Mincralanalyscn. 

J. prakt. Chem., 58, 181. 

Several analy.se.s of beryl with methods used but em¬ 
bodying nothing new. 

1854; I. Weeren, Julius. Einige Bcitrage zur Kenntniss der 
Beryllerde. 

Ann. der Phys. (Pogg), 92, 91-128. 

J. prakt Chem., 62, 3or. 

Ann. Chem. (Liebig), 92, 262. 

Centrb!., 1854, 705. 

Jsb. Chem., 7, 336 and 728, 

Chem. Gaz., 12, 408. 

Amer, J. Sd., (2), 18, 414. 

An extended and careful research on beryllium. De- 
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termined atomic weight by ratio BeO : SO3 in care¬ 
fully purified sulphate. Compared different methods 
of preparation. Co-nsidered methods by use of (NH4)2-' 
CO3 and by NH^Cl best. Gives special precautions for 
latter. 

Studied Be (OH) 2 critically and gives properties. 

I Studied carbonates and found no definite composition, 

1 but varying proportions of carbonate and hydroxide 

i according to treatment. Gives formulas for some of 

i these as obtained, all showing a high ratio of base to 

acid. 

’ Found the sulphate lost one third of its water of crys¬ 

tallization at 35®C. 

1854; 2. Debray, Henri. Du glucyum et de ses composes. 
Academic Dissertation, Paris. 

Comptes rend., 38, 784. 

Centrbl., 1854, 448. 
jsb. Chem., 7, 336. 

J. prakt. Chem., 62, 180. 

Ann. Chim., (Liebig), 92, 261. 

1 Chem. Gaz., 12, 204; 13, 386. 

I Chemist, i, 558. 

1 Arch, ph. nat, 26, 181. 

rinstitute, (Paris), i8S4, 142. 

Arch, der Pharm., 142, 44. 

First announcement to French academy of results 
much more fully described in 1855; i. 

1855; I. Debray, Henri. Du glucinum et de ses composes. 
I Academic Dissertation, Paris, 1855. 

{ Ann de. chim. et de phys., (3), 44, 1-41. 

1 Centrbl., 1855, 549- 

I Jsb. Chem., 8, 356. 

I Chem. Gaz., 13, 386. 

J. Chem. Soc., (London), 8, 242. 

I Extended research. Made beryllium by reduction of 

( chloride by sodium as a white metal, specific gravity 2.1, 
and describes properties. Could not make the sulpliide 
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as Wohler did. Made and described BeO, BeCl^, Bel2, 
BeF^.KF, BeS04.4H20, K2SO.BeSO4.2H2O. Made 
rather indefinite basic carbonates, obtaining quantities 
equivalent to 2Be(0H)2.BeC03.3H20 as one of his 
products. Also made double carbonates with ammo¬ 
nium and potassium. Could not make crystalline oxal¬ 
ates but easily prepared the double oxalates, BeCsO^. 
K2C2O4, and BeC204.(NH4)2C204. Studied the prop¬ 
erties of the hydrate, (Be(OH)2. Decomposed his 
])eryl by fusing with lime. Gives a new method of 
separation from aluminum by the action of zinc on 
mixed sulphates, hydrogen being evolved, and the alu¬ 
minum precipitated as a basic sulphate. Favored bi¬ 
valency of beryllium. 

1855; 2. Rose, Heinrich. Ueber des Verhalten der verschie- 
denen Baseii gegen Losungen amoniacalischer Salze 
und namentlich gegen die Losung von chlorammonium. 

Ber. Akad. d. Wiss. (Berlin), 1855, 334. 

Centrbl., 1855, 612. 

Found that beryllium oxide could decompose solutions 
of ammonium chloride but lost this property when very 
strongly heated. This property belongs to bases RO 
and not R2O3. 

1855; 3. Rose, Fleinrich. Ueber die atomische Zusammen- 
setzung der Beryllerde. 

Ber. Akad. d. Wiss. (Berlin), 1855, 581. 

Ann. der Phys. (Pogg), 0, 445. 

J. prakt. Chem., 64, 182. 

Centrbl., 1855 , 730. 73^* 

Jsb. Chem., 8, 361. 

ITnsntitute (Paris), 1856, iii. 

Chem. Gaz., 13, 466. 

Discussion of previous work, (1848; 2) and concludes 
that from atomic volume considerations, constitution 
of oxide must be R2O3 in spite of results with ammo¬ 
nium chloride (1855; 4). 
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1857; I. Lcwy. It. Kcchcri-lii-s siir la formation <;t la com¬ 
position <ll.‘.S CIlHTaiulfS. 

Cinptes rcntl., 45, H77. 

Ctoncludcd color of t’lncrald was tint- to organic mat¬ 
ter and not to chnntiiiim. 

1858; I. (Jrdway, Joint M. l-’saininatiuu tjf soluble basic 
sesqui salts. 

Anier. J. of Sci., f~'( 26. 107. 
j, prakt. (‘hem., 76, i2. 
jsb. fliem., II, It.}. 

Discusses the formation of the nitrate but finds it 
very tlifficull to eryslalli-'e. .Made basic cnmpotuids by 
drying; .solution of nitrate. 

1858; 2. I,ea, .M. Carey, (hi picric acid and some of its salts. 
Anier. J. of Sei.. (j) a6. 

Ceiitrh!., 1859, I2i. 

Carbonate of beryllium dissolves readily in hot 
aqueous picric acid and by evaiwalion yields golden 
yellow crystalline crusts, 

1858; 3. Dcville, St. Claire and Caron. If. Snr. itn niiveati 
nwKle dc pnifliiction a IVtat cristallise d’line certain 
nomlier d'es|K Ces chiiniqnes et mineralogirjues, 

Comptes reiifl,, 46. 7(15 . 

Chemist, (3) 5 . .I’d. 

Fused equal equivalents of fliiorifles of ;duii)inum and 
bcryllitim under liiKh heat in boric .acid. 

1859; '• ITretimtiiK dec Ikryllerde von 
dcr Alaunerde, nelist der Analyse szweier Beryll. 
j. prakt. Chem., 76, 1. 

Rep. chem, pure, i. .301. 

Jsb. Chem,, i*. A75. 

Archiv. der Pharm., xox, J77. 

Used ammonium caHscmate mcthwl awl proposed a 
numlwr of fractional precipitations to remove all alumi¬ 


num. 
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1859; Ordway, John M. Some facts respecting the nitrates. 

Amer. Jour. Sci., (2) 57, 18. 

J. prakt. Chem., 76, 22. 

Solid nitrate of beryllium melts as low as 140° F., 
and may be cooled as low as 85°F., before it begins to 
solidify. Boiled as low as 285°F., continuing to boil 
and remaining clear to 320° F., giving off acid all the 
time. The highly basic residue did not solidify on 
cooling to 61 °F., on adding strong nitric acid solidified 
and temperature rose to 142° F. Dilution with a ''basic 
salt’' has therefore same effect as dilution with H^O. 

1859; 3. Scheffer, G. Beitrage zur Kenntniss der Beryllerde. 

Ann. Chem. (Liebig), 109, 144. 

J. prakt. Chem., 77, 79. 

N. arch. ph. nat., 5, 180. 

Ann, chim. et phys., (3) 56, 112. 

Rep. chim. pur., i, 317. 

Archiv. der Pharm., 33, 144. 

Jsb. Chem., 12, 139. 

Le Moniteur scientifique, 2, 862. 

Phil. Mag., (4) 18, 455 * 

Scheffer claims to have decomposed his beryl by heat¬ 
ing in a lead dish at 100-200° with CaFg and concen¬ 
trated H2SO4. Made an acid phosphate, BeHP04. 
3H2O which on drying yielded BeHP04.Pl20 and a 
gummy phosphate, 5Be0.2P206 + 8H2O which on di¬ 
lution with water yielded a white precipitate, 2BeO. 
P20 j 54-5H20. These results are interesting as they are 
quite analogous to the basic sulphate action while in 
reality they are acid compounds if phosphoric acid is 
tribasic. Claimed to make a nitrate by evaporating 
BeO and HNO3 to dryness at 120^-150°. Claimed it 
then lost no HgO or N2O5 (which is not true of any 
nitrate of beryllium. Obtained first class results by 
Debray's method of separation with zinc. By precip¬ 
itating basic beryllium nitrate with Na4P207 obtained 
a pulverulent precipitate, the analysis of which would 
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yield the fonmila, l>e.P/h.5H./). Made a triple salt, 
Ik*Na.J.Nll4).{Pn,),,.7liJ) by addiii^ NII4CI be¬ 
fore precipilatini^ with scHliiiiii pliu^phate. 
r. C!ahoiirH, RecherelieN stir len ratlicairx organo- 

metnlliqiie, **C*diseiiiiinii tihv!/* 

Aim. chim. et pliys., f j | 58, 22 , 

Maile heryllitim ethyl by artmii iriefallie tierylliiim on 
C.HJ in hc^aled tube. Apprareil aiia!«»goiis to alii- 
iniimin cihyb but did not have riirmgh !«» Hlndy. 

iH6f ; i. h'ranklaml, li. <>fi «^rgann-^ii3e!allie \nnlw%. 

J. dieim S«H\ mq. 

l)iHcussr!4 lirielly erincluHioiiH of i’alioiirH i) on 

berylliiiin rtlivl. 

iK/'i2; i, Parkinan, 11 }e*«l*ire. P>n the rarboiialeH of Alumina, 
rdneina and the ^eHqtnf'midrH of Irnri, (limmiiim and 
I h'ainnm. 

Amer. J. e»f Hei.. 34» 

CViilrl)!., 1863. 4^15, 4ti4., 

Clietn. News. 7, iJJf. 

l#y prrripitaliiig MeSC)^ wil!i Xa^PC b in %!ight excess 
he oblainetl a ha«%ir cairfioriair crmtainiiig the approxi¬ 
mate ratio of 

ti^KV* diaries A, On Cdiieiniirn and its i'oinf'Xiijncls. 

Amer. j. of Sri,, idi 36, K3. 
diem. News, 8. 183-197, 

J. prakt. diem.. 93. -133. 

Jsli. diem., 16, 

Ceiilrlik, 1864, 1119. 
lltilk soc. chiftL, fai a, 351. 

An exlrnilrd and excellent sititiy of the fiirihiyls of de- 
rfitiijx»iiig beryl am! separating berylliiiiii from alii- 
ininiini inclnrling an exleiidcd liililitigrapliy of the siib- 
jecl anti of the minerals coniaifiing lii*ryl!iiiiit 
1Vied the following methwk of clreoinjiosifig fiery!: 

I. Py passing rlilorine over ralcitird firry!, oil and 
liirtipdilack in hoi |xircelaiii liilie. Hilriridr of iriifi, tfii- 
niiniim am! berylliiim voliitiliieci tf^rlhrr, 
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2. By treating beryl with concentrated HF and H2SO4. 
Claimed to succeed if beryl was very finely pulverized. 

3. By digesting seven parts beryl, 13 parts CaF^ in 18 
parts H2SO4. Decomposed but large amount of cal¬ 
cium compounds proved a great disadvantage. 

4. By fusing beryl with three parts of KF and digest¬ 
ing with H2SO4. Fine method except for cost of KF. 
SiF4 is driven off at low heat. 

5. By NH4F, ditto. 

6. By digesting in H2SO4 and fusing with potassium 
ferrocyanide and salt. Complete failure. 

7. By fusing with CaF2. Attacked crucible badly and 
large amount of calcium compounds caused complica¬ 
tions. 

8. By fusing two parts beryl with one part CaO in 
Hessian crucible. Attacked crucible, but claimed de¬ 
cided advantages if suitable crucible could be found. 

9. By fusing with litharge. Not so good as with 
K2CO3. 

10. By fusing with MnOg. Decomposed but no advan¬ 
tage. 

11. By fusing a mixture of two parts Na2C03 and three 
parts K2CO3. Worked well, but preferred the follow¬ 
ing. 

12. By fusing one part beryl with two parts K2CO3. 
Preferred this method to any of the others. Fused 
mass decomposed with H2SO4, evaporated to get rid 
of silica, crystallized out alum, etc. 

Joy also tried the following for separating beryllium 
from aluminum: 

1. By NH4CI. Precipitated by NH4OH and digested 
in concentrated solution of NH4CI with addition of 
evaporated water. Iron and aluminum remain insol¬ 
uble and beryllium goes into solution. Tedious, but 
accurate. 

2. By carbonate of ammonium. Some aluminum al¬ 
so goes into solution, although it does not when alone. 
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3. By caustic potash. Mixed solution in HCl is pre¬ 
cipitated with KOH which is gradually added in ex¬ 
cess until precipitate dissolves, then diluted with 10 
volumes of water and boiled. Beryllium precipitates 
partially and fairly free from aluminum and iron, but 
much loss of beryllium. 

4. By sulphurous acid. Did not succeed as some ber¬ 
yllium was always thrown down with the basic sul¬ 
phite of aluminum. 

5. By BaCO^. Both precipitated. 

6. By NagSgOg. Both precipitated. 

7. By decomposing the nitrates heated to 200 to 250. 
Both acted the same. 

8. By acetate of soda. Beryllium, aluminum and iron 
act the same. 

9. By fusion with KOH. Act alike. 

10. By ammonium fonnate. Act alike. 

11. By decomposition of sulphates. Act alike. 

12. By formation of alum. Considers this best. 

1864; I* Wohler, F., and Rose, G. Sur la nature colorante 

des emeraudes. 

Comptes rend., 58, 1180. 

Chem. News, 10, 22. 

Deny coloring matter of emerald due to organic mat¬ 
ter and heated to prove. Imitate color in glass by a 
small amount of chromium. 

1864; 2. Gibbs, Wolcott. On the quantitative separation of 
cerium from yttrium, aluminum, glucinum, manganese, 
iron and uranium. 

Amer. Jour, of Sci., (2) 37, 354. 

J. prakt. Chem., 94, 121. 

Chem. News, 10, 195. 

Ztschr. f. Chem., 1865, 15. 

Separates beryllium from cerium group by its solubil¬ 
ity in saturated sodium sulphate; from yttrium group by 
oxalate of ammonia. 
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1864; 3. Gibbs, Wolcott. On the employment of fluohydrate 
of fluoride of potassium in analysis. 

Amen J. of Sci., (2) 37, 356. 

Centrbl., 1864, 990. 

Jsb. Chem., 17, 684. 

J. prakt. Chem., 94, 121. 

Ztschr. f. Chem., 1865, 16. 

Chem. News, 10, 37 and 39. 

Bull. soc. chim., (2) 4, 359. 

States that fusing crude BeO with HF. KF and treat¬ 
ing the fused mass with boiling water and slight amount 
of HF and recrystallization is the best known (1864) 
method of producing a chemically pure salt of beryl¬ 
lium. Under these conditionss the aluminum is sepa¬ 
rated as the very insoluble AIF3 ;3KP. Also states that 
NaF precipitates the aluminum probably quantitative¬ 
ly from a mixture of the fluorides of aluminum and 
beryllium. 

1864; 4. Gibbs, Wolcott. Beitrage zur Chemie aus dem Lab- 
oratorium der Lawrence Scientific School. 

Ztschr. anal. Chem., 3, 397, 399. 

Same as 1864, 2 and 3. 

1865; I. Delafontairie, Marc. Metals in Gadolinite. 

Chem. News, 159. 

Archiv. d. sci. phys. and nat. Geneva, 97, loi. 

1866; I. Cooke, J. P. On Danalite, a New Mineral Species 
from the Granite of Rockland, Mass. 

Amer. J. Sci., (2) 42; 78. 

Ztschr. anal, Chem., 6, 226. 

Gives method of analysis and discusses method of St 
Clair Deville (Annales., 38). Says it is one of the most 
accurate in analytical chemistry. Separates beryllium 
from iron by reducing iron in platinum tube in a cur¬ 
rent of hydrogen and then volatilizing in a current of 
HCl. Aluminum and beryllium not effected. See 1850, 
Rivot. 







fly iht titiic carkiniit with CO| in wtftr and 

in m ilittmplifre i:if CCi,^ lit cltlmdl to 
crytial* ll«CCI^ 4 H/> which formed double 


rjii:MiNTWv nr loiirvijjrM 

Ifrrinr^ n. /m rirr Schwcifcl- 

ryaii vrrhiii»lni4*rti. 

j. |ir;ilv!. iliriii,, c| 7 , 475 , 
t'riiirlfl., 1807, uj. 

iIrfC 1^- hy .uf «#|| Ciirt^OllEtC. 

S^hifilr HI Hall p*mnh tlrfiiird ;irit! fbiilitfiiL 

}|. H* fjir ^^rirfr rllirilic|||t lit Paris 

«iii t»r!'\l!niin mii at t!ir Parif^ lyxjuwitiOT. 

Pull rhiiiH, ^**1 7 , ,1^%, 

*^iiri}f!r k'ihj driaibi |}iai l)rliray rrportecl oti 

itiriallir hrrylliHiii r^lnliiirfl at ilir Paris eicfwilion, 
whirli tti 4 fHifar!tirr*l hv '!^P Mimirf hy Iiratifif with 
’vtfilHiHH 4 iiH^inrr *4 ilrdj and thr fhiiifilt fltiorkte of 
lirr^'lliiHii and in a rriiriblr of pure aluin- 

Kla!/*#, t irMriy I hr rniiimiiitiiin «frf Ilrryllcnle, 
AradriHii' I h'iHrtialioii* llorj'iat, 

Zf^rhr. I, Plirfir, o, 

CVntriil., 

fkill rliirii.,* I'il la, 131.- 
K, arrin jdiy%.. iiat» 14, J54, 

Clinir., la, ij, 2 $fh * 

J- fi'/alit. Cdiriii,, iti, 

Ilih. Inr p}ty%, Cliriti*. S, tt'17. 

/f%rlir, aiiiiP iliriii., S. init 5^3, 
dirfir .Kinvs* I#* 

J, Fraiilc, Inst.* 8f, jfsO. 

All rsitriitfrcl arlirlr full of rrroiirntw work tf litwrit 
hy aii«l mlieri, Sliirlirfl %it!|ihairi ami daimed 
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H20+3(NH4)2C03. Made a basic carbonate of for¬ 
mula similar to that obtained by Debray. 

Determined the atomic weight by ignition of sulphate. 
Studied the chloride and fluoride. 

1869; 2. Thalen, Rob. Memoire sur la determination des 
lonquettrs d’onde des raies metalliques. 

Nova Acta Reg. Soc. Sc. Upsal. (3) vol. 6. 

Ann. chim. et phys., (4) 18, 228. 

Found the wave length of the bright rays of the Beryl¬ 
lium spectra to be 4572 in the blue and 4^188.5 in the 
indigo. 

1870; I. Thomsen, Julius. Ueber Berylliumplatinchlorid. 
Berichte, 1870, 827. 

Centrbl., 1870, 690. 

Jsb. Chem., 1870, 318. 

J. Chem. Soc. (London), 24, 202. 

Bull. soc. chim., (2) 15, 50. 

Ztschr. f. Chem., 14, 46* 

Chem. News, 22, 263. 

J. Applied Chem., 5, 185. 

Made BePtCle-SH^O. 

1871; I. Thomsen, J. Die Warmeentwickelung der Neutra¬ 
lization. 

Ann. der Phys. (Pogg), 143, 497. 

Berichte, 4 (1871), 586. 

Bull. soc. chim., (2) 16, 63. 

Jsb. Chem., 1871, 102. 

Determined among many others, the heat of neutraliza¬ 
tion of Be(OPI)2 with sulphuric and hydrochloric acid. 
Found Be(OH)2 + H2S04-|-Aq=i6ioo, Be(OH)2 + 
2HC1+Aq=j:3640. 

1871; 2. Toczyknski, P. Ueber die Platincyanide und Tar¬ 
trate des Beryllium. 

Ztschr. f. Chem., 15, 275. 

Inaugural Dissertation, Dorpat, 1871. 

Bull. soc. chim., (2) 16, 254. 

Centrbl., 1871, 564; 1872, 517. 

Jsb. Chmi., 1871, 286, 359. 
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Pharm. Ztschr. f. RussL, ii, i66, 204. 

J. Chem. Soc, (IvOn.), 24, 1013. 

Chem. News, 24, 158. 

Made green ferrocyanide of Beryllium by precipitating 
barium salt with BeSO^. Made ferricyanide by oxidiz¬ 
ing ferrocyanide with Cl, olive green. Could not 
separate the sulphocyanate and nitroprusside. 

Made BePtCy4-[-4H20 by precipitating barium salt in 
crystals, changing on heating through gold, yellow, 
orange red. 

Made BeMg2Pt3Cyi2.i6H20 by crystallizing the two 
cyanides together. 

Made several very complicated and basic double tar¬ 
trates to which he gave formulas. 

1872; I. Topsde, Haldor. Krystallographische-chemische Un- 
tersuchungen. 

Stizber. d. k. Akad. Wiss. Wein, 66, II, 5. 

Jsb. Chem., 1872, 163. 

N. arch. sci. phys. nat, 45, (1872), 76. 

BeS04.4H20, tetragonal a :c = 1:0.^461, Observed 
form (on).(no) uniaxial, negative, specific gravity 
1.725. 

BeSe04.4H20, at 100° loses two molecules H2O, sp^ 
cific gravity 2.029. Rhombohedral, a :fc:r=i *.0.9602: 
0.90275. Observed forms (on).(ioi).(o2i).(iii). 
(001). 

Also made isomorphous mixtures of the sulphate and 
selenate and studied crystals of same. 

1873; I. Cahours, A. Recherches sur de nouveaux derives 
du propyle. 

Comptes rend., 76, 1383. 

Centrbl., 1873, 482. 

Jsb. Chem., 1873, 5^0. 

Berichte, 6, 82T. 

J. Chem. Soc. (London), 26, 871. 

J. Russ. Phys. and Chem. Soc., 5, 274. 

Made beryllium propyl by acting on mercury propyl at 
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130-135° in sealed tube. Beryllium propyl was dis¬ 
tilled in atmosphere of CO2 to a colorless liquid boil¬ 
ing at 244-246°. Fumes in air and is spontaneously 
combustible. Thick oil at 17°. Decomposed by HgO. 
Also confirms earlier experiments i860; i on beryllium 
ethyl and prepared same in like manner to above with 
boiling point 185-188° and properties similar. 

1873; 2. Marignac, C. de. Notices chimiques et cristallogra- 
phiques sur quelques sels de glucine et des metaux de 
la cerite. 

N. arch. d. sci. phys. nat., 46, 193. 

Ann. cliim. et phys., (4) 30, 45-69. 

Jsb. Chem., 1873, 259. 

Chem. News, 28, 45. 

J. Chem. Soc. (London), 27, 24. 

J. Russ. Phys. and Chem. Soc., 5, II, 303. 

Confirms Awdejew (1842; 2) 2KF.BeF2 and made also 
KF.BeFa, 2NaF.BeF2, NaF.BeFg, 2NH4F.BeF2. Con¬ 
firms K2SO4.BeSO4.2H2O. Concluded that beryllium 
is not isomorphous with A 1 or Mg group. Gives forms 
of crystals and finds many differences from Klatzo, 
(1869; i), 

^873; 3- Williams, C. Grenville. Researches on Emeralds and 
Beryls. I. On the coloring matter of the emerald, 

Phil. Mag., (4) 46, 314. 

Proc. Roy. Soc., 21, 409. 

Fused emeralds and beryls in oxyhydrogen blow-pipe 
and made artificial emeralds and beryls by simply fus¬ 
ing constituents together. Concluded coloring matter 
to be due to chromic oxide. 

1873; 4. Thomsen, Julius. Untersuchung fiber die Warmton- 
ung beim Auflosen verscheidener fester flfissiger und 
Ififtformiger Korper in Wasser. 

Berichte, 6, 712. 

By dissolving one molecule BeS04.4H20 in 400 mole¬ 
cules of water, found heat of solution = + 1100. 
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1873; S- Wclkinv, A. lifryllhun l'latinc 5 ik>ri<lc. 

Ik'richtc, 6, i*S8. 

(‘ciilrhl., 1874. 5«- 

Hull. S(H-. chilli., ii) 21, 273. 

Amcr. Chcin., 4, 31^. 

Jsli. C'hcin., 1873, 258. 

J, t'hciii. S<»c. ( l,on<lun), 27, 229. 

Clhcm. News, 29, 51. 

Made Ik'PtClo.HHjO, tetraRenjal, dark yelbw crystals 
SIX' 'I homscn, 1870; i. 

1B73; 'l upscH'. Haldtir. 'rahcllf iihtT die s|»ecifischcn Gew- 
iclitf, Mi)lccul;trgcwichU', mid Mrdccularvohimen ver- 
schicdciur Salze. 

Gcnlrlil., 1873. "<'• 

Cimlains Miimtiary of his work 1872; i and also calcu¬ 
lates molecular volume from data then Kiven. 

1873: 7. AtterlH-rj'. AllM-rt. Uiidersokiiingar ofver Mctallcn 
Heryllmms J’oretiingar. 

KoukI. Sveitska Vetenskaps-Akademiens. 
l iaitdlingar, la, 1 - 38 . 

Cheiii. Centrbl., 1874. 3.?«- 
Ikrkhte, 7, 472, 

Attcrberg especially calls attentiiin to the tendency of 
berynumt to form stihsiances of a highly basic nature 
awl claims to have made the following compounds; 
HettlH),. 

3He(OM),,llA 
3Be{()H),.711,0. 

Hr SO,.211,0. 

lk'SO, 4 HA 

HeS0..He(0H),.2lI,0. 

BpS 0 ,. 2 lk( 0 H),.aH, 0 , 
lkSO,.7lk(OH),. 211 , 0 , 

BeK,C SO,),. 211 , 0 , 

BeK, (S( 1,), 1 2K M Sf ),d'4* 

3BeSO,.2Na,SO,. 1 all , 0 , 

BeS0..(NH,),S0,.aH,0. 
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BcSe0^.4i-LjO, 

BeSO,.Bc(OH),.2H^O, 

BeScO;,.H^O, 

2(BeSe0a.H20).Be(0H)2, 

2BeSe0,.Be(0H),.5H,0, 

BeScOs.Be(OH),.lIA 
BeSeO,.Be(OH)j.3HjO, 

BeCrC.)^. 13 Be ( 011 )^+ ioH, 0 , 

BeMoO,.Be (OH) j+aH.O, 

BeMoO,.Mo0.vH.p, 

2BeClj.3HgCl,.6IIA 
BeC^ 11 ^0^.2 H2O (succinate), 

BcC,lIA4-I5e(OII)2.2HA. 

BeC4.4H/>, 

BeC4.3Be(OI-r)„ 

BeClj. i2Be(OH),+ roH A, 

BcCla,SnCl,.8HA- 

BeClj-AuCla, 

Bc(C10J,.4tIA- 
Be,,(lOJ,+ nHA+i 3 HA, 

Be,(PO 0 , 7 HA, 

BeCAi-Be(()H) 3 .HA. 

BeC, 0 *. 6 Be (OH ) 5.611/), 

BeC,H/)«.3H50, 

Many of which, in fact, have no existence as definite 
compouncl.s. 

1873; 8. Atterberg:, A. Faits pour servier a I’histoire der 
glucinium. 

Bull. soc. chim., 19, 497. 

Jsb. Chem., 1873, 257. 

Chem. Centrbl., 1873, 530. 

J. Chem. Soc. (London), 26, 1003. 

J. Russ. Phys. and Chem. Soc., 5, 11 , 303. 

Separately transmitted, but contains nothing not in 1873; 
7, except BeS04.5Bc(0H)s.2HA* 

1873; 9. Topsoe, H and Christiansen, C. Recherches optiques 
sur quelques series de substances isomorphes. 
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Ann. chim. et phys., (5) i, 5. 

Complete from Vidensky, Selsk., 1873, 9, 625. 

Ann. der Phys. (Pogg), Erganz-Bd., 6, 499. 

Chem. CentrbL, 1874, 258. 

BeS04.4H20, optically negative. 

Tetragonal <3:^—1:0.9461. 

Mean values indices of refraction. 

C=--1.4374 C= 1.4691 

c D = 1.4395 w D = 1.4720 

F = 1.4450 F= 1.4779 

BeSe04.4H20^ xhombohedral. a :b :c=: i :o.96o2 :o.9027. 

Mean indices. ^ 

/ia 

C 1.4992 1.4973 1*4639 

D 1.5027 1.5007 1.4664 

F 1.5101 1.5084 1.4725 

1873; 10. Holst, N. O- Bidrag till Kannedomen om Platinas 
Cyanforeningar. 

Ars-skrift. Univ. Lund., 10, II, No. 6. 

Bull. soc. chim., (2) 22, 349. 

Chem. Centrbl., 1874, 786. 

JBerichte, 8, 125. 

Jsb. Chem., 1875, 238. 

Made the salt BePtBr2Cy4 in crystals. 

1874; I. Atterberg, Albert. Sur les combinaisons du glucinium. 
Bull. soc. chim., (2) 21, 157. 

Berichte, 7, 472. 

J. Chem. Soc. (London), 27, 658. 

Ztschr. anal. Chem., 13, 316. 

J. Russ. Chem. and Phys. Soc., 6, II, 84. 

Separately transmitted, but contains nothing not in 
1873; 7 - 

1874; 2. Thomsen, J. Die Neutralizationswarme der oxyde des 
Lanthans, Ceriums, Didyms, Yttriums and Erbium. 
Berichte, 7, 33 - 

Uses his previously obtained figures for Be(0H)2 in 
discussion. 

1874; 3. Welkow, A. Beryllium-Palladiumchlorid. 

Berichte, 7, 38. 
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Chem. CentrbL, 1874, SO, 245. 

Jsb. Chem., 1874, 254. 

J. Chem. Soc. (Condon), 27, 443. 

Amer. Chem., 4, 469. 

Chem. News, 29, 155. 

Gaz. chim. ital., 4, 278. 

Bull. soc. chim., 2, (21) 273. 

Made BePdClQ+8H20, dark red brown crystals, loses 
all of its water at 130°. Isomorphous with BePd- 
Cle+SH^O. 

1874; 4. Thomsen, J. Beryllium-Platinchlorid. 

Berichte, 7, 75. 

Chem. CentrbL, 1874, 245. 

Note to the effect that he had priority over Welkow and 
that Marignac had corrected his 9H2O to 8H2O which 
he found correct. 

1874; 5. Welkow, A. Aluminum-Platinchlorid. 

Berichte, 7, 306. 

Bull. soc. chim., (2) 22, 153. 

Gaz. chim. ital., 4, 302. 

Chem. CentrbL, 1874, 292. 

States that his comparisons with the beryllium salt show 
no cr}^stallographic resemblance and does not lead to 
placing Be in A 1 group. 

1874; 6. Welkow, A. Beryllium-Palladiumchlorur. 

Berichte, 7, 803. 

Chem. Centrbl, 1874, 476. 

Jsb. Chem,, 1874, 254. 

j. Chem. Soc. (London), 27, 1065. 

Amer. Chemist, 5, 264. 

Bull. soc. chim., (2), 22, 499. 

Gaz. chim. ital., 5, 61. 

By heating cone, solution of BePdClg-SHaO chlorine is 
evolved and BePdCl4.6H20 left in soluble, brown 
tabular crystals. Also obtained a double iodide of Be 
and Sb, and Be and Bi which were so unstable, he could 
not assign a satisfactory formula, but found no re- 
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semblance to corresponding A 1 compound. Could not 
make double chlorides with alkali metals. 

1875; I. Bunsen, R. W. Spectral Analytische Untersuchung. 
Ann. d. Phys. (Pogg), 155, 230, 366. 

Ztschr. anal. Chem., 15, 92. 

Short reference to spectra of Be. 

1875; 2. Nilson, L. F. Zur Frage iiber die Valenz der selten 
Erdmetalle. 

Berichte, 8, 655. 

Chem. CentrbL, 1875, 449. 

Claims to have made the following salts, 5Be0.2Se02+ 
10H2O, BeSe 03 . 2 H 20 , BeSeOgHsSeOg, BeSe03.2H2- 
SeOg, which, he says, indicate the BeO rather than 
Be203 formula. 

1875; 3 * Nilson, L. F. Recherches sur les selenites. 

Nova Acta reg. Soc. Sci. Upsala 1875, transmitted by 
Cleve to Bull. soc. chim., (2), 23, 355. 

Same as 1875; 2, but separately transmitted and con¬ 
tains besides those enumerated there, 
5BeO.8SeO2.5H2O, 

3BeO.7SeO2.5H2O. 

1875; 4. Atterberg, A. Nagra Ytterligare bidrag till Kanne- 
domen om Beryllium foresingarna. 

Ofvrvsgt. Kongl. Vet. Akad. Forhand, 1875, No. 7, 32. 
Bull. soc. chim. (2), 24, 358. 

Chem. Centrbl, 1876, 35. 

Berichte, 9, 856. 

Jour. Chem. Soc. (London), 30, 382. 

Gaz. chim. ital., 6, 159. 

Communicated through M. Cleve, prepared BeClj. 
2(. (C2H5)20). Claims that his previously given 
formula, 3BeCl2.2Be(OH)2, was incorrect and should 
be BeO.HCl. 

Also made BeHP04.3H20, Be3(P04)2. 6 or 7 H2O4 
Be3(As0j2*6H20, 

BeHAs 04 . 2 H 20 . 
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1876; I. Nilson, L. F. Zur Frage iiber die Valenz der seltenen 
Erdmetalle. 

Berichte, 9, 1056, 1145. 

Jsb. Chem., 1876, 292. 

Bull. soc. chim. (2), 27, 206. 

J. Russ. Phys. and Chem Soc., 9, II, 98. 

Amer. Chemist, 7, 242. 

J. prakt. Chem., 15, 177. 

Discusses the work of others on BePtCle.8H20, and 
makes BePtCl4-5H20. Again places Be in divalent 
metals. 

1876; 2. Nilson, L. F. Untersuchung iiber Chlorosalze lind 
Doppel nitrite des Platins. (Beryllium plato and di- 
platonitrite). 

Nov. Acta. Soc. Sci. Upsala (3) vol. extra, (1877), 
number 15. Ofvst. Akad. Handl. (Stockholm), 33, 
number 23. 

Berichte, 9, 1722. 

J. prakt., Chem. (2), 16, 264. 

Chem. Centrbl., 1878, 211. 

Chem. News, 34, 270; 37, 31. 

Jsb. Chem., 1876, 295, 1877, 310. 

Bull. vSOC. chim. (2), 27, 210, 245. 

Treated BeS04.4H20 with barium plato nitrite, filtered 
and evaporated in vacuum. Obtained Be(2N02.Pt)2.- 
O.9H2O (diplatonitrite), but could not make the plato- 
nitrite. Makes BePtCl4+5H20. 

1876; 3. Reynolds, J. Emerson. On Glucinum, its atomic 
weight and specific heat. (Read April to, 1876). 

Phil. Mag., (5) 3, 38-42. 

Bull. soc. chim., (2) 28, 161. 

Chem. Centrbl., 1877, 210. 

Chem. News, 35, 119. 

J. Chem. Soc. (London), 31, 579. 

Berichte, 9, 1806. 

J. Russ. Phys., and Chem. Soc., 9, II, 244. 

Reduced BeCl^, made from beryl, by Na in platinum 
crucible below fusion and determined specific heat com- 
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pared to siver in special calorimeter. Found specific 
heat = 0.642 at too®, at. heat 5.91. Concluded at. 
wt. therefore to be 9.2. 

1877; I. Williams, C. Grenville. Researches on Emeralds and 
Beryls. II. 

Chem. News, 35, 257. 

Analysis and study of separation of Be and Al. Noth¬ 
ing especially new. 

1877; 2. Cossa and Pecile. Einwirkung von Fluormagnesium 
auf des sulphate des Aluminums und Berylliums. 

Berichte, 10, 1099. 

Formed fluoride of both metals. 

1878; I. Smith, Edgar F. Beryll um borate. 

Proc. Amer. Chem. Sac., 2, 114. 

Found that if BeClg was precipitated with excess of 
borax and precipitate washed with hot water, only 
Be(OH)2 was left. 

1878; 2. Nilson, L. F. and Pettersson, Otto. Ueber die 
specifische Warme des Berylliums. 

Berichte, ii, 381. 

Tids Krift, 17, 109. 

Short report to German Chem. Soc. of 1878; 3 and 
1878; 4. 

1878; 3. Nilson, L. F. and Pettersson, Otto. Ueber Darstel- 
lung und Valenz des Berylliums. 

Ann. der Phys. (Wied), 4, 554 - 585 - 

Nova Acta. Soc. Sci. Upsala, 10, (1879), number 9, 

Chem. CentrbL, 1878, 275, 610. 

Jsb. Chem., 1878, 70, 241. 

Amer. Jour. Sci. (3), 15, 386; 16, 384. 

Chem. News., 37, 225. 

Very complete article. Historical review, preparation 
of (87 per cent.) metal by decomposition of chloride by 
sodium. Fused metal under salt in closed iron crucible. 
Properties of metal and list of "'all well characterized^' 
compounds made up to that time. List contains many 
of very doubtful composition and omits some that prob- 
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ably do exist. Concluded Be to be trivalent. Specific 
gravity Be=:i.64, specific heat at 6°=o.247i. Could 
not make sulphide. 

1878; 4. Nilson, L. F. and Petterssoii, Otto. Sur ies prop¬ 
rieties physiques et sur la chaleur specifique de glucin¬ 
ium. 

Comptes rend., 83, 823. 

Ann. die chim. et de phys. (5), 14, 426. 

Bull. soc. chim. (2)“, 31, 442. 

Separately presented by M. Berthelot. Complete in 
Annales. Same as 1878; 3. 

1878; 5. Meyer, Lothar. Ueber das Atomgewicht des Beryl¬ 
liums. 

Berichte, ii, 576. 

Chem. Centrbl., 1878, 370. 

Chem. News, 38, 9. 

J. Chem. Soc. (London), 34, 557. 

J. Russ. Phys. and Chem. Soc., ii, II, 49. 

Discusses 1878; 3 and 4 and questions conclusion that 
Be is trivalent. 

1878; 6. Brauner, B. Ueber das Atomgewicht des Berylliums 
Berichte, ii, 872. 

Chem. Centrbl, 1878, 467. 

Jsb. Chem., 1878, 70. 

Chem. News., 38, 59. 

J. Chem. Soc. (London), 34, 704. 

J. Russ. Phys. and Chem. Soc., ii, II, 49. 

Discusses N. and P. (1878; 3), work on specific heat 
and predicts that if determined at higher temperature 
and density of BeCL be found, Be will be found to 
be divalent. 

1878; 7. Nilson, L. F. Om jodhaltiga derivat of platonitrit, 
( Beryllium platoj odonitrite ). 

Ofvsgt, Akad. For. Stockholm, 35, number 3, 51. 
Nova Acta Soc. Sci. Upsala, 10, (1879), number 16. 
Berichte, ii, 884. 

J. prakt. Chem., 21, 172, (complete). 
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Bull. ,soc. chini., (2), 31, 361. 

Chem. New.s., 38, 49. 

J. Chem. Soc. (Lnnclon). 34 . 7^6. 

Chem. Centrhl., 1880, 261. 

Jsh. Chem., 1878, 312. 

J. Ru.ss. Chem. Soc., ii, II, 303. 

Made l?el’tI,(N03).,+r.n/). 

1878; 8. Nilson, L. I*', and I’clterssun, Otto. Ueber das 
Atomgewicht des Berylliums, (Brvviderinfj an I.othar 
Meyer). 

Berichte, ii. 906. 

J. Russ. Pliy.s. and Chem. Soc., ii, II, 49. 

Discussion of 1876; 3 and 1878 ; 5. 

1878; 9. RoiJsler, C. Ueber «iie Nachweisurg des Beryll ums. 

Zt.sclir. anal. Chem., 17, 148, 

Chem. Centrbl, 1878, to). 

J.sb. Chem., 1878, 1059. 

Chem. tecli. Rep., 1878, 422. 

J. Chem. Soc. (I.,ondon), 34, to>. 

Bull. soc. chim, (2), 33, 365. 

J. Russ. Phys. and Chem. Soc., ii, 83. 

By adcling an excess of aminoniiiin [iliosphate to a beryl¬ 
lium salt, dissolving tlie precipitate in IICI, ad<Hng NH^- 
OTI to neutral reactiorj, avoitling excess, and heating to 
boiling, precipitate lH;comes crysiulline and settles 
quickly. Na phosphate not applicable. Serves to separate 
from small amounts of A 1 if citric acid is present. 
Larger amounts of AI must first I>e removed by heating 
to i8o® n .scaled tulic with excess of saturated solution 
of K^SO^. His phosfdtatc was anahigous to the similar 
magnesium compound, but varied somewltat in com¬ 
position so he did not assign formula. 

1878; 10. I.ockycr, V. N. Researches in spectrum analysis 
in connection with the spectrum of the sun, 

Froc. Roy. Soc. {I,ontl0n), 27, 279. 

Includes Be in table of elements probably present in 
sun. 
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1878; II. Sorret, J. L. Recherches sur T absorption des rayons 
ultra violets. 

Arch des sci. phys. et nat. de Geneve, (2), 63, 108, 
1878 and (3), 4, 29a, 1880. 

Solutions of BeCla give no absorption bands but partially 
absorb the ultra violet light, the absorption increasing 
with the refrangability. 

Ultra violet light from an induction spark gives a faint 
blue fluorescence to a solution of beryllium chloride. 
1879; I. Carnalley, T. Influence of atomic weight on physical 
properties of compounds. (Melting points of BeClg 
and BeBrj). 

Phil Mag,, (s)„ 8, 281. 

Chem. News., 39, 281. 

Chem. Centrbl., 1880, 339. 

Jsb. Chem., 1879, ^8. 

J. Chem. Soc. (London), 37, 125. 

Obtained melting point of BeCL and BeBrg, between 
858-890®, which are in reality several hundred degrees 
too high. 

1879; 2. Mendeleef, D. La Loi Periodique des Elementes 
chimiques. 

Moniteur scientifique, 39, 691. 

Chem. News., 40, 303. 

Place of beryllium in system. 

1880; I. Carnalley, T. and Carleton, Williams, W. The melt¬ 
ing and boiling points of certain inorganic solvents. 

J. Chem. Soc. (London), 37, 125. 

Apparently again determined the melting points of 
BeCL and BeBrg as between 585-617®, but on next 
page repeats his old figures of 858-890°, both of which 
are much too high. 

1880; 2. Vincent, Camille. Note sur les reactions produits 
par la di-methylamine aqueuse sur les dissolutions 
metalliques. 

Bull. soc. chim., 33, 157. 

Chem. Centrbl., 1880, 278. 

Zeit. anal. Chem., 17, 479. 
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Dimethyl amine precipitates beryllium from solutions 
of its salts as a white precipitate insoluble in excess, 
(also Fe," Fg"' and Zr). Says like precipitate from A 1 
salts is soluble in excess. See also Renz, 1903. 

1880; 3. Humpidge, T. S. Atomic weight of beryllium. 
Chem. News., 42, 261. 

Chem. Centrbl., 1881, 36. 

Jsb. Chem., 1880, 290. 

Berichte, 13, 2412. 

Agrees with Nilson and Petersson that Be is trivalent. 
1880; 4. Reynolds, J. Emerson. Atomic weight of beryllium, 
note on. 

Chem. News., 42, 273. 

Chem. Centrbl., 1881, 68. 

Jsb. Chem., 1880, 2S9. 

Berichte, 13, 2412. 

1880; 5. Ciamician, G. L. Uber des Spectrum des Berylliums 
Sitzber, Akad. Wein (2), 82, 425. 

Monatshefte fiir Chemie, i, 662. 

Ztschr. anal Chem., 20, 411. 

Spark spectra between beryllium electrodes is homol¬ 
ogous with spectra of C. B and Mg. Obtained only 
a spectra of second order, a three-fold line 2 c: 509.7; 
508.8; 508., in green and an intense violet line 3 c, 
401.5. 

t88o; 6, Nilson, L. F., and Pettersson, Otto. Om beryl¬ 
liums atomwigt och vasendtliga egenskaper (atomic 
weight and essential properties). 

Ofers. af. K. Sven. Vet. Akad. Forh., 1880, No. 6, 
page 33* 

' Berichte, 13, I 45 I-S 9 - 

Chem. Centrbl., 1880, 612. 

Jsb. Chem., 1880; 4, 238. 

Jour. Chem. Soc. (London), 38, 850. 

Chem. News, 45, 13. 

Jour. Russ. Phys. and Chem. Soc., 13, II, 273. 
Ztschr. anal. Chem., 21, 483. 
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Determined atomic weight by ignition of hydrous sul¬ 
phate. Sulphate made from sublimed chloride and 
crystallized three times from excess of H2SO4. Dried 
between blotting paper. 

Made metal 94 per cent, pure and determined specific 
heat at 300°=:5056. 

Long discussion favoring trivalency of beryllium. 

1880; 7. Nilson, L. F., and Pettersson, Otto. On the Essen¬ 
tial Properties and Chemical Characters of Beryllium. 
Read before Royal Soc., Nov. 18, 1880. 

Chem. News, 42, 297. 

Berichte, 14, 259. 

J. Chem. Soc. (London), 40, 511. 

Separate presentation of 1880; 6. 

1880; 8. Nilson, L. F. and Pettersson, Otto. Sur le poids 
atomique eat les proprietes principales da glucinum. 
Comptes rend., 91, 168. 

J. Chem. Soc. (London), 38, 792. 

Separate report to French Academy of 1880; 6, but not 
so complete as in Berichte, 13, 1451. 

1880; 9. Nilson, L. F., and Pettersson, Otto. Om de sallsyn- 
ta jordarternas och deras sulfats molkylarvarme och- 
volym. (The molecular heat and molecular volume 
of the rare earths and their sulphates). 

Of. af. K. Sv. Akad. Forh., 1880, No. 6, p. 45. 
Berichte, 13, 1459. 

Jsb. Chem., 1880, 291. 

Found the following figures based on trivalency of Be: 

Bea- Molecular weight, 75,3; specific gravity, 3.016; specific heat, 
2471; molecular heat, 18.6r 

Be2(S04)3. Molecular weight, 315.3; specific gravity, 2.443; spe¬ 
cific heat, 0.1978. 

Bea(804)3+121120. Molecular weight, 531 * 3 ; specific gravity, 

1.713 

Be203 diamagnetic. 
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1880; 10. Nilson, L. F., and Pettersson, Otto. Sur les chal- 
eur et le volume moleculaires des terres rare et de 
leur sulfates. 

Comptes rend., 91, 232. 

Separate report to the French Academy of 1880; 9. 

1880; II. Meyer, Lothar. Ueber das Atomgewicht des Beryl¬ 
lium. 

Berichte, 13, 1780. 

Bull. SQC. chim., (2) 36, 152. 

Chem. Centrbl., 1880, 1789. 

Arch, der Pharm., 218, 68. ^ 

Chem. Ztg., 4, 752. 

Chem. News^ 46, 159. 

J. Russ. Phys. and Chem. Soc., 13, II, 273. 

J. Chem. Soc. (London), 40, 139. 

Amer. Chem. J., 2, 360. 

Discussion of results of Nilson and Pettersson and 
others and comes to the conclusion that Be is divalent. 

1880; 12. Nilson, L. F. Zur Frage nach dem Atomgewicht 
des Berylliums: 

Berichte, 13, 2035. 

J. Chem. Soc. (London), 40, 140. 

Chem. Centrbl, 1881, 36. 

Amer. Chem. J., 2, 433. 

Reply to 1880; II. 

1881; I. Brauner, Bohuslav. Ueber das Atomgewichte des 
Berylliums. 

Berichte, 14, 53. 

Chem. Centrbl, i88ii 298. 

Jsb. Chem., 1881, 4. 

Phil Mag., (5) II, 65. 

J. Chem. Soc., 40, 224. 

Chem. Ztg., 5, 79. 

J. Russ. Phys. and Chem. Soc., 14, II, 63. 
Excellent discussion of the probable valency of Beryl¬ 
lium and favors divalency. 
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i88i; 2. Reinsch, H. Ueber die Erkennung und Untersch- 
heidung der Kiesel-Thon, und Beryllerde, der Borsaure 
der Alkalien und einiger Metalle durch das Mikroskop. 
Berichte, 14, 2325. 

Chem. Cenrbl., 1882, 56. 

Jsb. Chem., 1881, 1183. 

Bull. soc. chim., (2) 37, 525. 

Chemisches Ind., 4, 428. 

Arch. der. pharm., 220, 68. 

Says that the sulphate forms very characteristic crys¬ 
tals under the microscope which enables it to be iden¬ 
tified at once. 

1881; 3. Classen, Alex. Elektrolytische Bestimmung und 
Trennung. 

Berichte, 14, 2782. 

Chem. Centrbl., 1882, 233. 

Jsb. Chem., 1882, 1152. 

Ding. Poly. J., 242, 440. 

Bull. soc. chim., (2) 37, 526. 

Ztschr. anal. Chem., 22, 440. 

Separates Fe and A 1 from Be by electrolysis in ammo¬ 
nium oxalate solution. Iron reduced. Aluminum pre¬ 
cipitated by use of stronger current, as hydroxide by 
ammonium carbonate produced and beryllium left in 
solution. 

1881; 4. Crookes, W. On Discontinuous Phosphorescent 
Spectra in High Vacuo. 

Proc. Roy. Soc., 32, 206. 

Chem. News, 43, 237. 

Annales chim. et phys., (5) 23, 555 (complete). 
Comptes rend., 92, 1281. 

Jsb. Chem., 1881, 130. 

Carefully prepared BeO gave a fluorescence of a beau¬ 
tiful blue, but no spectral rays. Under conditions giv¬ 
en it shows only a concentration of light in the blue. 
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1882; I. JMake, Janies. Atomic weiglit heryllium as de¬ 
termined liy its pliysioiogical actions. 

Chem. News, 45, in. 

Jsh. Chem., 1882, 15. 

J. Chem. Soc. 42, 701. 

Found that physiological action of sulphate injected in¬ 
to the blood was analogous to members of aiiimiiiiim 
family, from which he concludes tlial beryllium is 
trivalent. 

1882; 2. V. Bemnielen, J. M. Die Hydrate des Btrylloxycls. 

J. prakt. Chem., (2) 26, 

Ikill. HOC. chim., (2) 39, 514. 

Chem. Centrbl, 1883, 36. 
jsh. Chem., 1882, 273. 

Herichte, 15, 2 (p 2 . 

Chem. News, 46, 291. 

J. Chem, Soc. (Lomlon), 44, 291. 

Kec. trav. chim. de Fays lias., 1, 271. 

J. Russ. Phys. and Chem. Soc., 15, II, 453. 

A long study of the liydroxides of bceyllium. Dis¬ 
tinguishes two hydroxides, ist Alpha, made* by boiling 
KOH solution, and and. lielii, made by }’*recipitating 
salts with ammonia. Only the first has definite com¬ 
position. 

1882; 3. de Boisbatidran, Lecexp Separation clii galliiiiti. 
Comptes rend., 94, 1439. 

Jsb. Chem., 1882, 1^95, 

Sepcirated from Iieryllitim by precipitating galiiiirn by 
potassium ferrocyansde in iickl Miliilion. 

1^3; I. Wallroth, K. A. Action dii »cl dc pliosphorc sur 
divers oxydes. 

Bull soc. chim., 39, 316. 

Chem. Centrbl, 1883, 

Obtained BeNalt)^ by fiiiing BeO in wiiiim meto- 
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1883; 2. Philipp, Jul. Ueber basisches Beryllium-Kalium Ox¬ 
alate. 

Berichte, 16, 752. 

Jsb. Chem., 1883, 1045. 

Bull. soc. chim., (2) 40, 373. 

Mentions Debray’s BeCo04.3K3C204 and Be(C204). 
3(NH4)2C204 and states that last salt is characteristic 
in its crystallization for beryllium and is valuable in 
purification. Made a new salt to which he gave the 
trivalent formula Be2(C2O4)3.3K2C2O4.Be2(OH)0 + 
5H2O, by saturating acid potassium oxalate with 
Be (OH) 2, evaporating and cooling in desiccator. 
1883; 3. Donath, Ed. and Mayrhofer, J. Bemerkungen fiber 
Afifinitat und deren Beziehungen zu Atomvolum, At- 
omgewicht und specific Gewicht. 

Berichte, 16, 1590. 

Jsb. Chem., 1883, 26. 

Uses determinations of others on beryllium in his dis¬ 
cussion. 

1883; 4. Clarke, F. W. A recalculation of the Atomic Weights. 
(Glucinium). 

Chem. News, 48, 289. (From Constants of Nature). 
Chem. Ztg., 8, 21. 

A recalculation of all determinations of atomic weight 
of beryllium up to 1883 and discussion of same. 

1S83; 5. Hartly, W. N. On the Spectrum of Beryllium with 
observations relative to the position of the metal among 
the elements. 

J. Chem. Soc. (London), 43, 316. 

Chem. Centrbl., 1883, 380. 

Jsb. Chem., 1883, 246. 

Bull. soc. chim., (2) 41, 642. 

Chem. News, 47, 201. 

J. Amer. Chem. Soc., 5, 115. 

J. Russ. Phys. and Chem. Soc., 16, II, 63. 

Studies spectrum of beryllium and concludes that con¬ 
clusion of Nilson and Pettersson is wrong as to tri- 
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valency of beryllium and claims that its spectra shows 
it to be the first member of a dyad series of which, in 
all probability, Ca, Ba, and Sr are homologues. Ar¬ 
ticle contains fine chart of spectra of beryllium. 

1883; 6. Haushofer, K. Beitrage zur mikroskopischen Analyse 

Sitzungsberichte 'd. Kon. Bayr. Akad. der Wiss., 

1883, P- 436; 1884, P- 690. 

Ztschr. fiir Kryst, ii, 166; 13, 173. 

Eerichte, 18, 238. 

Jsb. Chem., 1885, 1880. 

Recommends beryllium platinum chloride, which is 
easily soluble in water as microscopic test for Be. Made 
by action of PtCl^ on beryllium salt and evaporation 
in desiccator. Tetragonal crystals. 

1883; 7. Humpidge, T. S. On the Atomic Weight of Glu- 
cinum. 

Chem. News, 47, 181. 

Proc. Roy. Soc. (London), 35, 137. 

Trans. Roy. Soc. (London), 174, 601. . 

Chem. Centrbl., 1883, 380. 

Jsb. Chem., 1883, 35 - 

Chem. Ztg., 7, 648. 

Eerichte, 16, 2494. 

Determined specific heat as 4453 from a 94 per cent, 
metal made by action of Na on BeClg. Speaks of the 
possibility of electrolyzing double fluoride of K and 
Be, but says material is very impure from fluorine at¬ 
tacking containing vessel. Gives many properties of 
Be and BeO not consistent with those of later inves¬ 
tigators. Main study was evidently on specific heat, 
which being obtained at low temperatures, lead him to 
the belief in trivalent beryllium. 

1883; 8. Reynolds, J. Emerson. Atomic Weight of Berylli¬ 
um, Note on. 

Chem. News, 47, 251. 

Proc. Roy. Soc. (Lon.), 35, 248. 

Chem. Centrbl., 1883, 471. 
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Jsb. Chem., 1883, 36. 

Jour. Chem. Soc. (Lon.), 46, 261. 

Berichte, 16, 2494. 

1883; 9. Humpidge, T. S. Reply to a note by J. E. Reynolds 
on the Atomic Weight of Glucinum or Beryllium. 

Chem. News, 47, 297. 

Proc. Roy. Soc. (Lon.), 35, 358. 

Chem. Centrbl., 1883, 501. 

Jsb. Chem., 1883, 35. 

Chem. Ztg., 7, 873. 

Berichte, 16, 2659. 

J883; 10. Reynolds, J. Emerson. Note in Regard to Hum- 
pidge's ''Reply’’ on Beryllium. 

Chem. News, 48, 9- 

1884; I. Penfield, Sam’l L. On the occurrence of alkalies in 
Beryl. 

Amer. J. of Sci., (3) 28, 25. 

Found Na, Li and HgO present, also Cs in two samples. 
Gives method of analysis used. 

1884; 2. Lavroif, V. L^action du beryllium metalique sur le 
mercure-dimethyle, (Preliminary announcement of 
1884; 3). 

Bull. soc. chim., (2) 41, 54.8. 

1884; 3- Lavroff, V. Beryllium Methyl. 

J. Russ. Phys. and Chem. Soc., 16, 93. 

By the action of metallic beryllium on mercury methyl 
in sealed tubes at 130°, he obtained a white volatile 
crystalline substance, decomposed by water with evo¬ 
lution of light into methane and Be (OH) 2. 

1884; 4. Brogger, W. C., and Flink, Gust. Ueber Krystalle 
von Beryllium und Vanadium. 

Ztschr. fur Kryst,, 9, 228-236. 

Berichte, 17, 849. 

Chem. Ztg., 8, 670. 

BuL de la soc. franc, d. min., 7, 412. 

Bull. soc. chim., (2) 43, 561. 

J. Chem. Soc. (Lon.), 46, 1092. 
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Used the iKn'ylliuni crystals made by Nilsciii aiici Pel- 
tcTssan l^y actitm cif Na on 
System ll<vxa|(r»iial and ht»kdiedra!. 

Type L iVisiiiatic crystals. 

tfiV : tr.V* 59*^, 

6o^ 

ml* : ciP 5Si-/. 

Type IL Tabular crystals. 

F : F 57^ 

F' : I*' 5f»^, ji/, iimm) 

F : ml* 2n\ ti\ 

Axis rdatioji 
aI :i.5Hru. 

Aisti exariiiued crystals made by T, S. I fiiiiipicige and 
friiujd them In ladniig t«i the hidnhrtiric divisiirii cif Hex* 
agofia! System. 

1S84/, 5. llartley, W. N. The Almiik Weight nf IlerylMttin, 

KeiiiarkH on. 

Frm*. liny. Snr. 36, .pa. 

lliem. News, 49, tji. 

Jsb, Chriri., 1884. 4«|. 

J, CliriiE *Soc. cLmi.g 48, 484 . 

Disriissiofi t 4 hh previotss work nii S|irclra of lirrylliiini 
aii«! its jMniikiii aiiiNiig the elriiiriils, 

18^; 6. F. A. C'bi fferilrrile, 

l*rm\ Amrr. Fliil, Snr., ai, %4. 

ClieiiE News, 51, 84 

out that !k*il is sligluly Mrilulilr in a lirfilifif wig- 
tioii of NU^CI* tii-Hciiises iiieilirirls rif ckleriiiiiiiig 

ikrx 

1^4; 7. Nilsofi, L. R» and Fetlrrswiii, Cltlo* licter iit 
Damijlcliclite des Clilorlicrylliiiitis. 

Ikrkhle, 17, 

J%!k Chrrii., 1884, 

Cfiem. Ztg., 8, 

Bull mm, c.him*, 44, 32. 
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Amer. J. Sci., (3) 28, 149. 

Tidskrift, 23, 310. 

Arch. der. Pharm., 222, 462. 

Amer. Chem. J., 6, 215. 

Found the density of Beds at different points between 
490® and 812°, overthrew all their previous ideas of the 
subject and proved the divalency of beryllium. Full 
details of preparation, apparatus and method used. 
1884; 8. Nilson, L. F. and Pettersson, Otto. Determinations 
de la densite des vapeurs du chlorur de glucinium. 
Comptes rend., 98, 988. 

Chem. News, 49, 255. 

J. Chem. Soc. (Lon.), 46, 820. 

Chem. Centrbl., 1884, 452. 

Separately transmitted to French academy. Same as 
1884, 7. 

1884; 9. Carnalley, T. Applications of Melting and Boiling 
points to the classification of the Atomic Weights of 
Elements. 

Phil. Mag. (5), 18, 21. 

Uses same result of previous work, (1879; i) in dis¬ 
cussion. 

1884; 10. Carnalley, T. Ueber die Schmelzpunkte von Chlor 
und Bromberyllium. 

Berichte, 17, 1357. 

J. Chem. Soc. (I^on.), 46, 962. 

Repeats with careful precaution his earlier work and 
defends his previous results (1879; i), which are much 
too high. 

1885; I. Humpidge, T. S, On the Atomic Weight of Glucinium. 
Proc. Roy. Soc. (Lon.), 38, 188. 

Chem. .News^ 51, 121. 

Jsb. Chem., 1885, 32. 

J. Am. Chem. Soc,, 7 , 113. 

J. Chem. Soc. (Lon.), 48, 1184. 

Berichte, 18, 258. 

Advance report of 1886; i. 
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1885; 2. Tamniann, G. Ucber die DanipfteiisiiHien von Salz- 
losungen. 

Ann. der. Idiy.s. (VVicd.), 24. 554. 

Mem. de I’acadeiny imj). dc St. I’els’hg. 35, No. 9, 
1887. 

Ztschr. phys. Chein., 2, 45. 

J.sh. C'lieni., 1888, 185. 

Gives figures on the lowering of the vapor tension by 
beryllium snlphale in coni[)aris(in with other sulphates. 
Shows its molecular weight to be rejiresented by 
BeS04.4H./). Gives results also for chloride, brom¬ 
ide and nitrate. 

1885: 3. Nilson, I,. F. and I’etterssnn, Otto. Uefier ein 
Neues mit exacter Temperature Hestiinmmig verbun- 
<lenes V'erfahren zur b'eststellung der Dampfdichte 
fliichtiger Kiirper. Reml at Kon. Ak, der. Wiss. 
Stockholm, Sejit. 16, 1885. 

Jr. prakt. Chem. (2), 33, t-17, (complete). 

Ann. de chim. ct de phys. ((>), 9, 554, (complete). 
Chem. Centrhi., 1886, 130. 

Jsb. Chem., 1886, 59. 

J. Russ. Chem. and Phys. Soc., 18, II, 92. 

Prepared BeClj in platinum by action of dry MCI on 
Be and redetermined tlensity between 4»)o" and 1520® 
C. Obtained quite closely agreeing results above 
1000". Interesting description of apparatus used to 
prevent the chloride corning in contact with water or 
glass. Decided addition to previous work. 

1886; I. Humpidge, T. S. Atomic weight of beryllium, 

Proc. Roy. Soc. (I,on,), 39, i. 

Jsb. Chem., 1886, 44. 

J. Chem. Soc. (IvOn.), 50, 506. 

Berichte, 19, »J2. 

J. Russ. Phys. and Chem. Soc., 18, 11 , in. 
Determined specific heat of Be on a specimen ^.2 per 
cent, pure at temperatures up to 450®. The curve 
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tiire reaches a maximum at 400'’ and remains practically 
constant between 400° and 500°. Figures obtained places 
Be with C. B. and Si, as accordant with law of Du- 
long and Petit at high temperature. Also determine 
density of BeClg and BeBrg. 

Also made a double carbonate of evidently indefinite 
composition to which he gives the formula: 2(BeC08.- 
( mi ,) ,C(\) Be (OH) 21 1 , 0 . 

1886; 2. Orandean, H. De Faction du sulfate de potasse a 
temperature elcvee siir les phosphates metalliques. 

Ann. dc chim, et de phys. (6), 8, 212. 

Jsb. Chem., 1886, 358. 

Made KaBe^CPO^), by fusing the sulphate and phos¬ 
phates together. Specific gravity BeO=:3.T8. 

1886; 3. Strohccker, R. Ikrylloxyd in diluvialen Thonen. 

J. prakt. Chem., (2) 53, 132. 

Jsb. Chem., 1886, 407. 

Chem. News, 53, 136; 54 » 207. 

1886; 4. Penficld, S. L. and Harper, D. N. Chemical composi¬ 
tion of Herderitc and Beryl. 

Am. J. Sci., (3) 32, 107. 

Chem. News, 54, 90. 

Berichtc, 19, 797. 

Chem. Industrie, 10, 366. 

Analysis and discussion of methods of separation of 
beryllium from aluminum. 

1886; 5. Chabrie, C. Note prddiminaire sur les fluosilicates 
cFaluminium et de glucinium. 

Bull soc. chim., (2) 46, 284. 

Chem. Ccntrbl, 1886, 771. 

JTsb. Chem., 1886, 399. 

J. Chem. Soc., 50, 

Berkhte, 19, 871. 

1886; 6. Cooke, J. P. On Danalite, a new Mineral Species 
from the Granite of Rockland, Mass. 

Amer. J. Sci. (2), 42, 78. 

Ztschr. and Chem. 6, 226. 
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Gives method of analysis and separated iron from 
beryllium by reducing the former in a current of hy¬ 
drogen and volatilizing it in a current of hydrochloric 
acid gas. 

1887; I. Meyer, Lothar. Ueber die Einwirkung von Chlor 
kolenstoff auf Oxyde. 

Berichte, 20, 681. 

Jsb. Chem., 1887, 379. 

Found he could make many metallic chlorides by pass¬ 
ing CCI4 over oxides, when heated, among them BeClg. 
1887; 2. Ebel, Fr. Ueber antimonsaure Salze. 

Berichte, 22, 3044. 

J. Chem. Soc. (Lon.), 58, 216. 

Made BeSb20Q.6H20 by dissolving NagHgSbgOj.yHgO 
in boiling water and adding a soluble beryllium salt. 
1887; 3. Crookes, W. Radiant Matter Spectroscopy. Ex¬ 
amination of the residual glow. 

Proc. Roy Soc., 42, iii. 

J. Chem. Soc. (Lon.), 52, 1066. 

Examined BeO among other oxides. Found it to give 
a rich blue, but no residual glow. 

1887; 4. Mallard, E. Sur quelques substances cristallisees pre- 
parees par Ebelmen. 

BuL de la soc franc, de min., ii, 305. 

Ztschr. f. Kryst., 14, 605; 13, 650. 

Ann. d. mines, 12, 427, 460. 

Comptes rend., 105, 1260. 

Jsb. Chem., 1887, 384. 

J. Chem. Soc. (Lon.), 54, 349. 

By fusing chromic oxide and BeO in presence of boric 
anhydride and calcium carbonate Ebelmen obtained 
a product which, after treatment with hydrochloric 
acid, left a crystalline chromite analagous to Alex¬ 
andrite. 

From crystals of BeO prepared by Ebelmen, he obtain¬ 
ed parameters a : h = i; 1.6305, isomorphous with 
ZnO, positive and uniaxial. Made artificial phenacite 
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Be2Si04 by fusing silica, beryllia and borax together 
in optically positive hexagonal prisms. 

1887; 5. Zimmermann, A. Ueber die Trennung der Thonerde 
und Beryllerde. 

Inaugural Dissertation, Berlin, 1887. 

Ztschr. f. anorg. Chem., 15, 285. 

Ztschr. f. anal. Chem., 27, 61. 

Chem. News, 58, 49. 

J. Chem. Soc. (Lon.), 54, 323. 

Separated by boiling a solution in KOH. Also recom¬ 
mends separation by boiling with sodium thiosulphate 
after neutralization with Na^CO^. Not new and 
separations far from perfect. 

1888; I. Neumann, G. Ueber Doppelsalze von Sesquichloriden 
mit anderen Metallchloriden. 

Ann. der Chem. (Liebig.), 244, 335. 

Chem. CentrbL, 1888, 709. 

Made BeCl^.FeCL -f H^O and BeCL-CrClg + H^O 
3BeCl2.Tl2Clo. 

1888; 2. Kluss, K. Zur Kentniss der Unterschwefelsauren 
Salze. Unterschwefelsaures Beryllium. 

Ann. der Chem. (Liebig.), 246, 195. 

Bull. soc. chim., (3) 2, 14. 

5Be0.2S203+i4H20. Basic salt, colorless gummy mass. 
Loses H2O and SO2 on heating. Made by carefully 
evaporating a solution of Be (OH) 2 in dithionic acid. 
(Probably an indefinite solid solution). 

1888; 3. Sestine, F. Ueber einige selten in Planzen vorkom- 
mende und seither noch nicht darin gefundene chemis- 
che Elemente, Spezielle fiber Beryllium mit Rficksicht 
auf einige Kultwerke Planzen. 

Chem. CentrbL, 1888, 1622. From. . 

Staz. Sperim. Agrar., 15, 290-298. 

Jsb. Chem., 1888, 2556. 

Found beryllium in ash of plants which had been fed 
with BeS04, instead of MgSO^. Also in plants from 
beryllium containing soils. 
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1888; 4. Haiitefeuille, P. and I^eiTcy, A. Siir Faction mineral- 
istetricc des sulfares alcalins. 

Comptes rend., 106, 487, i8(X>. 

Jsl). Cheni., 1888, 555, 557, 55K. 

Cbeni. News, 58, 24. 

Ztschr. f. Kryst., 18, 322. 

P^erichte, 21. 175. 5c;(x 
Prepared artificial plienacite and emerald. 

1888; 5. Haiitefeuille, P. and Perrey, A. Stir les comfiinasions 
silicates de la glucine. 

Comptes rend., 107, 786. 

Chern. C'entrhl., 1888. 15% 

Ztschr. f. Kryst., 18, 32H. 

J. Chern. Soc., 56, 104. 

Berichtc, 21, 887. 

If constituents of a herylliiim leiicilc arc fused at 
6oo'^“8f)o'^ in e.xceHs cif potassium vanadate, crystals 
are ohtainecl of heterogeneous compositinn and which 
he concludes may be considered as mixtures of the fol¬ 
lowing : 

2Kp.Be/\.88iC\, 

Kp.Bep,.4SiC),, 

aKp.BcA.roSiC),, 

Kp.Be/),.5810,. 

Claims Be can replace A 1 in above and also in ortho- 

clase. 

1889; I* Stolba, Fr. Aufschliessung cles Ilerylls mil Atxlliigc 
Listy chemicke, (Prag.), 13, 117. 

Chern. Centrbl.^ 1889, ^) 7 - 

Claimed to act upon finely divideci beryl with lo^ per 
cent. NaOH solution so that it was decciiuiKisccI % 
HCl 

1889; 2. Dana, E. S. and Wells, IL L. Mew Mineral, 

Beryllonite. 

Arn. J. Sci., (3) 37, 23-32. 

Chern. Centrbl, 1889, f, 141; 1890, I, 337. 

Ztschr. f. Kryst., 17, 592. 

Gives methocl of analysis in brief. 
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1889; 3 * Mendeleeff. The Periodic Law of the Chemical Ele¬ 
ments (Faraday Lecture, June 4, 1889). 

J. Chem. Soc., 55, 650. 

Discussion of the place of beryllium among the ele¬ 
ments and the interesting controversy finally settled in 
favor of the periodic law. 

1889; 4* WiilfT, G. Optische Studien an pseudosymmetrischen 
Krystallen. Das Beryllium Sulfat. 

Ztschr. f. Kryst., 17, 592. 

Cnem. Centrbl, 1890, II, 73. 

Beryllium sulphate is strongly double refractive, is 
negative and uniaxial. 

i&p; I. Moraht, Hermann. Untersuchungen itber das Beryllium. 
Inaugural Dissertation, Munich, 1890. See 1890; 5 
and 1890; 7. 

1890; 2. Sestini, Fausto. Proprieta cli alcitni sali di berillio 
e die corrisjxjndenti composti di alluminio. 

Gazzetta chim. ital, 20, 313. 

Chem. Centrbl, 1890 II, 542. 

J. Chem. Soc. (Ivon.), 60, 151. 

Bcrichtc, 23, 482. 

J. Russ. Phys. and Chem. Soc., 22, II, 131. 

Rather general work upon the phosphate and carbonate. 
Obtained a precipitate to which he gave the formula: 
3BcO.Il/)5.3lL04"Ag. Compared the solubility of 
Be(OH)^ and Al(OH)^ in carbonated waters. Slight¬ 
ly greater solubility of BeCOH)^ in carbonate water. 
1890; 3. Winkler, Clemens. Ueber die Reduction von Sauer- 
stoffverbindungen durch Magnesium. 

Berichte, 23, 120. 

J. Chem. Soc. (Ix>n.), 58, 451. 

Reduced (only partially) BeO by Mg. Reduction 
very doubtful 

4. Kriiss, Gerhard and Moraht, Hermann, Unter¬ 
suchungen fiber das Beryllium. 

Berichte, 23, 727. 

Preliminary communication to German Chemical 
Society. For complete details see 1890; 5. 
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1890; 5. Kriiss, Gerhard and Moraht, Hermann. Untersneh- 
ung iiber das Beryllium I. 

Ann. der Clieni., 260, 161. 

Chem. CentrbL, 1890, I, 794, H, 734, 989. 

Jsb. Chem., 1890, 538. 

Bull soc. chini., (3) 4, 377, 833. 

Chem. News, 65, 12. 

J. Chem. Soc. (Lon.), 58, fxj/. 

J. Amcr. Chem. Soc., 12, 154. 

Ztschr. anal. Clieni., 31, 6<)3. 

J. Rilss, Phys. and Chem. Soc., 22, 11 , ijo. 

Prepared impure P*e in hexagonal plates l>y reduction 
of with sodium. 

Made Be(()K)2 imi)ure which was easily decomposed 
• l)y CO,. 

Made BeSOg (in absolute alcohol) and gave the 
formulas BeO.P^eSOg and l'le().3BeSOg to some basic 
sulistances obtained. 

Made slkO.BgOg (dried at uo^). Research was car-- 
ried on to show the weak basic diaracter of Be. 
1890; 6. Kruss, Gerhard and Moraht, Hennaiin. Uiitersiich- 
ungen iiber das BeryllitinL 
Berichte, 23, 2552. 

Advance communication of 1890; 7. 

1890; 7. Kruss, Gerhard and Moraht, IleriTiann. IJntersiich- 
ung iiber das Ikryllium, If. 

Ann. der Chem., 262, 38-61. 

Chem. Centrbl., I, 569. 

Jsb. Chem., 1891, 491. 

Bull soc. chini., (3) 8, 51. 

Ztschr. phys, Chem., 7, 226. 

Chem. News, 67, 242. 

J. Chem. Soc., (Lon.), 58, §0, 881. 

J. Arner. Chem. Soc., 12, 154. 

Ztschr. Anal Chem., 30, 530. 

J. Russ. Phys. and Chern. Soc., aa, II, 132. 

Prepared BeS044H20 with great care and of a high dc- 
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gree of purity. Material from several sources. Deter¬ 
mined the atomic weight by ignition of sulphate after 
drying over phosphorus pentoxide. Mean of fourteen 
determinations using large quantities of material gave 
9.027 Specific gravity of .BeS04.4li20 found 

to be 1.7125. Specific gravity BeO=2.9644. 

1.7125. Specific gravity BeO=:2.9644. 

1890; 8. Petersen, Emil. Ncutralizationsphanomene des Alu¬ 
minium unci Beryllium Fluorid. 

Ztschr. phys. Chem., 5, 259-266. 

Chem. Centrbl, 1890, I, 892. 

Berichte, 23, 270. 

J. Chem. Soc. (London), 58, 680. 

Heat of neutralization of Be(OII)2~f-2HF.Aq=i9683 
calories. 

1890; 9. Haiitefeuille, P, and Perrey, A. Sur la cristallization de 
Falumine et de la glucine. 

Bull, cle la soc. franc, de min., 13, 149. 

Ztschr. f. Kry.st., 21, 306. 

J. Russ. Phys. and Chem. Soc., 22, 11 , 133. 

Chem. Centrbl., 1890, 11 , 716. 

Prepared crystals of beryllium oxide, by dissolving the 
oxide in fused leucite. Also prepared chrysoberyl 

1890; /XO. Hautefeuille, P. and Perrey, A. Sur les silico 
gliicinates de soude. 

Compte.s rend., no, 344. 

J.sb. Chem., 1890, 143. 

Chem. Centrbl., 1890, I, 668, 11 , 716. 

J. Chem. Soc.‘ (I^ndon), 58, 562. 

Berichte, 23, 288. 

On fusing a mixture of BeO, SiO^ and Na^O (in same 
proportion as in a beryllium nephylene) in excess of 
sodium vanadate at about 8oo®C., crystals to which 
they gave the following formula, Na^O, zSiO^ 

were obtained. Also obtained substances to which they 
assigned the fallowing formulas: 

Na/), BePa.eSiO^, 





126 


CHEMISTRY OF BERYEUUM 


2NaX), 3l5eX\.(2o/)7-22.4i) SiO^, 

3NaX),2P>cA*i5BiO„ 

3 NaX 3 , 2 lkX Vi 8 Si()„ 

3Na20, 2lk\C)3.i4Si02. 

1890; II. Ouvrarcl, L. Snr (|tielf|iies phosphates cle lithine, de 
glucinc, (le j)l(>iiil) et <riirane. 

Coniptes rend., no, 1333-36- 
Cheni. Ccntrhl., 1890, II, 203. 

Chem. News., 62, 25. 

Bull. soc. chim., (3) 5, 80. 

J. Chem. Soc. (London), 58, 1055* 

Bericlite, 23, 550. 

By fusing with |M)tassinm, ineta, pyro and orthophos- 
])hate, ol)t lined K./ ).2Bc( l.PgOa in rhornbic prisms. 
With sodium ineta and jjyroijhosphate, obtained Na^O.- 
2Be0.p2C\, in hexagonal plates identical with IieryL 
Ionite. From sodium orthophospliate 2NaaO.BeC).PjiO|| 
in lamellae. 

1890; 12. Wagner, J. Untersuchiing nbtr die innere Reibung 
von Flussigkeiten. 

Ztschr. phys. Chem., 5, 34. 

Uses BeS0^.4H20 as one of the salts of the series 
studied. 

1890; 13. Rydberg, J. R. Ueber den' Ban <ler Linienspektren 
der chemischen Griindstoffe. 

Ztschr. phys. Chem., 5, 231. 

Refers in discussion to lines for beryllium. 

i%o; 14. Hautefeuille, P. and Perry, A. Ulier vcrsdiiedene 
Silikatverbindungen der Oxyde von Kolialt, Zinc, Mag¬ 
nesium and Beryllium. 

Chem. Centrbl., 1890, II, 716. 

Bull, de la soc. franc, de min., 13, 149. 

By fusing beryllium sulphate with silicic acid obtained 
hexagonal crystals of beryllium oxide. Also obtained 
phcnacite and a silicate of the composition, 3B€0.2Si0f 
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1891; I. Roozeboom, 11 . W. Bakhuis. Ueber die Loslichkeit 
von Mlschkrystallin. 

Ztschr. phys. Chem., 8, 528. 

Discussion of the significance of the mixed crystals of 
BeS0,.4li,0 and BcSc0^4H20. 

1891; 2. Behrens, H. Beitrage zur mikrocheniischen Analyse. 
Ztschr- f. Anal. Chem., 30, 139. 

Chem. News, 64, 41. 

Delects beryllium by means of the crystals of its double 
oxalate with |x>tassiiim. 

1891; 3. Winkler, Clemens. Ueber die Reduction von Sauer- 
stoffverbindungen durch Magnesium. 

Berichte, 24, 1966. 

Bull soc. chim., (3) 6 , 724. 

J Chem. Soc. (London), 60, 1155. 

Claimed to make a very impure Beli by heating a mix¬ 
ture of BeC) and Mg in H for four hours. Results 
rather uncertain. 

1891; 4. Rammelsberg, C. Ueber einige Salze der Unter- 
phosphorsaure. 

Sitzber. Akad. Wiss. (Berlin), 1891, 369-76. 

J. prakt Chem., (2) 45, 158. 

Chern. CentrbL, 1891, 11 , 790. 

Bull soc. chim., (3) 8, 6^. 

J. Chem. Soc. (I^ndon), 62, 404. 

Hot solution of BeS04.4H20 when precipitated with 
normal Na^PO^, yields 2BePOg4'3H20 which loses 
of its water at 230^-250®. 

i%i; 5. Jahn, Hans. Ueber die electromagnetische Drehung 
der Polarizationsebene in Flussigkeiten, besonders in 
Saklosungen. 

Ann. der Phys. (Wied), 43, 284. 

Found the specific rotation for 10804=0.28895. 

i%i; 6. Sestini, Fatisto. Experiments with wheat on the sub¬ 
stitution of Beryllium for Magnesium. 
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J. Chem. Soc. (London), abs. from Staz. sperim. 
agrar. Ital., 20, 256. 

Jsb. Chem., 1891, 2702. 

Experiments indicate that beryllium may take the place 
of magnesium in growth of wheat but is not a complete 
substitute for magnesium in production of seed. 

1892; I. Friedcl, Ch. and Sarasin. Production artificelle de 
divers mineratix. 

Bibliothique Universelle, Arch. phys. nat., 27, 145. 
Chem. Centrbl., 1892, I, 864. 

Jsb. Chem., 1892, 520. 

Obtained a beryllium aluminum fK>tassium silicate by 
fusing the oxide of the first two witli potassium silicate. 
1892; 2. Ranter, Gustav. IJelter das Siliciumtetr«tchlorid. 

Ann, der Chem., 270, 244. 

Jsb. Chem., 1892, 645. 

Heated SiCl^ and powdered metallic beryllium in a 
closed tube for three hours at 240^-250^^ and found 
that a partial double decam{K)sitiDn took place yielding 
as a result a mixture of SiC!4, BeCl^, Re and Si. 

1892; 3. Gratzel von Gratz, A. Verfahren .zur Gewinniing von 
Bor, Silicum, Aluminium, Beryllium unci Magnesium. 
D. Pat., 58600. 

Chem. Ind., 14, 499. 

Ding, polyt, J., 283, 129. 

Jsb. Chem., 1892, 2651. 

ProiX)ses to mix the oxide of beryllium with the chloride 
of a more electro positive element and by passing cur¬ 
rent to obtain metal at one |X)Ie and oxygen at the 

other. 

1892; 4, McMahon, C. A. Microchemical Analyses of r^k 
forming mineral. 

Min. Mag. and J. of Min. Soc., 10^, 79-122. 

Says the double salt BeK2(S04)g.2Hg0 is very char¬ 
acteristic. Does not use the oxalate as recoiniiicndcd 
by Behrens (1891; 2). 
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1892; 5. Kaniojitsk^, A. Uebcr die optische Anomalie des 
Beryls. 

Ztschr. f. Kryst., 19, 209--219. 

Chem. Centrhl., 1892, I, 492. 

Studied tlic optical properties of beryl, 
i8(}2 ; 6. Schleir, M. Ziir Anwendung des Nitroso-^-Naphthols 
in der (jiiantitative Analyse. Trenniing von Eisen ttnd 
Berylliums. 

Cheni. Ztg.» 16, 420. 

Cheni. CentrbL, 1892, I, 717. 

Jsl). Cheni., 1892, 2540. 

Ztschr. f. anorg. Cheni., 3, 84. 

Ztsclir. anal. Cheni., 36, 699. 

Clives details for analysis of a mixture of iron and beryl¬ 
lium salts I)y precipitating the former with nitroso-^- 
naphthol. I^xcellcnt quantitative results olitained. Says 
that it is tile best method of removing last trace of iron 
from ficrylliuni. 

i8f)3; 1. Hautefeuille, l^ and Perrey, A. 

Annales de cliiin. et de phys., (6) 20, 447-474. 
Artificially jiroduccd phenacite, licryl and a number of 
uncertain sodium and j>otassiinn lieryllinni silicates 
and basic beryllium silicates. 

2. V. Helinolt, Hans. Uebcr Icinige Doppcltluoride. 

Ztschr. f. anorg. Chem., 3, 115-152. 

Jsli. Chem., 1893, 409. 

Obtained BeF.^.2Nll4F in fine crystals. Crystallizes 
in small colorle.ss needles and prisms. Prepared by 
dissolving BeCOtl)^ in IINII4F to saturation and evap¬ 
orating. 

3 * Cibson, John. 

J. Chern. Soc. (lyondon), 63, 909. 

Chern. Centrbl., 1893, I, 512, II, 319. 

Jsb. Chem., 1893, 474. 

Chem. News, 67, 66. 

Chem. Ztg, 17, 210. 


9 
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Ztschr. anorg-. Chcm., 5, 240. 

Bull. soc. chim., 12, 117. 

J. Russ. Phys. and Chem. Soc., 25, II, 165. 
Recommends the preparation of BeO by igniting beryl 
with ammonium hydrogen fluoride, which takes place 
at a low temperature, and dissolving out with water. 

1893; 4. Seuhert, Karl and Elteii, M. Zur Kenntniss der 
basischen Metalsulfite. 

Ztschr. f. anorg. Chem., 4, 52-74, 78-81. 

Jsb. Chem., 1893, 312. 

J. Chem. Soc. (London), 64, 456. 

Made a basic .sulphite which came near the formula 
2BeS03.9Be(0Ii)j.6H30 and a basic carbonate 
BcC 03 . 5 Be( 0 II)j. 3 lI, 0 . 

1894; I. Traube, IL Ueber die Kunstliche Dar.stellung des 
Beryll. 

Jahrb. f. Min., 1894, I; Mem., 275. 

J. Chem. Soc. (I.x>ndon), 66, 284. 

Added sodium silicate to a solution containing 3 mols 
BeSO* and one mol Al* (SO«), and fused the dried 
precipitate so obtained with BjO* in platinum crucible 
at 1700® for three days. Obtained beryl crystals. 

1894; 2. Smith, Edgar F. and Heyl, Paul. Ueber die Ver- 
wendung von Quicksilber Oxyd bei der Analyse. 

Ztschr. f. anorg. Chem., 7, 88. 

Could not separate Fe and A 1 quantitatively from beryl¬ 
lium by HgO. 

1894; 3. Traube, H. Das atomare und molecular Losungs- 
volumen. 

Ztschr. f. anorg. Chem., 8, 12. 

Berichte, 27, 3173-78. 

J. Chem. Soc. (London), 6 S, II, 70. 

Molecular solutions volume of BeSO^ and Be(C 10 g)g. 

1894; 4. Borchers, W. Apparate zur Abschiedung von 

nesium, Lithium und Beryllium aus geschmolzenwi 
Haloidsalzen. 
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Ztschr. Elcktrotech and Elektrochem., 1894, 361. 

Cheni. Centrbl., 1895, I, 579. 

1894; 5. Wyrouboff, G. Silicotungstates. 

Bull. see. chem., (3) ii, 1106. 

Preliminary note o£ work on silicotungstates in which 
he argues for trivalency of beryllium. 

1894; 6. Combes, Alph. Sur la valence der glucinium et la 
formule de la glucine. 

Comptes rend., 119, 1221. 

Mon. sci., (4) 9, 154. 

Ztschr. anorg. Chem., 9, 245. 

Chem. News, 71, 38. 

Chem. Centrbl, 1895, I, 320. 

J. Chem. Soc. (London), 68, 224. 

Berichte, 28, 10. 

Bull soc. chim., (3) 13, 3. 

Made beryllium acetylacetonate, Be(C5H702)2> by action 
of acetyl acetone on beryllium acetate and gives its 
properties. Melts at 108, sublimes as low as 100®, 
boils at 270 without decomposition. Two determina¬ 
tions of density gave figures in accord with divalency 
of beryllium. 

1894; 7. Walden, P. Ueber dicoptische Drehung der lonen. 

Ztschr. phys. Chem., 15, 202. 

Made Be(C|oHj4BrO.S03.0)2, beryllium alpha brom 
camphor sulphonate and studied its optical rotation in 
comparison with similar salts of Mg, Zn, and Ba in 
dilute solution. Found the rotation essentially the same 
for all (compare 1899; ^3) acid itself. 

These ions therefore inactive. 

I. Wyrouboff, G. Response to remarks of A. Combes on 
valence of l>eryllium. 

Bull soc. chim., (3) 13, 4. 

i%5; 2. Lebcau, P. Sur un carbure du glucinium. 

Comptes rend., 121, 496. 

Ztschr. anorg. Chem., 13, 364. 

Chem. Centrbl, 1895, II, 959. 
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Bull, soc chim., (3) 13, 1065. 

Chem. News, 72, 209. 

Mon, sci., (4) 9, 806. 

Ztschr. f. Elektrochem., 2, 409. 

J. Soc, Chem. Ind., 15, 141. 

J. Chem Soc. (London), 70, 169. 

Berichte, 28, 899, 

BeO mixed with half its weight of sugar carbon and a 
little oil and heated in an electric furnace for 8-10 min¬ 
utes with 950 amperes at 40 volts. Obtained carbide 
which he calls Be^Cg (which was undoubtedly Be^C) 
in crystals, harder than quartz, transparent. Specific 
gravity 1.9 at 15°. Attacked at red heat by Cl, Br, 
HF, and HCl with liberation of carbon and formation 
of halide. Slowly decomposed water, liberating CH4. 
Quickly decomposed by caustic alkalies. No other car¬ 
bide seems to exist. 

189s; 3. Lebeau, P. Sur Tanalyse de Temeraude. 

Comptes rend., 121, 601. 

Chem. News, 72, 245. 

Dissolved in KOH in silver crucible and afterward fol¬ 
lowed procedure of Debray. 

1895; 4. Rowland, H. A. and Tatnall, R. R. The arc spectra 
of the elements, 11 . Boron and Beryllium. 

Astrophysical Journal, 1895, I, 16; II, 185. 

Gives as the most prominent lines for Be between 2100 


and 4600 the following: 

2348.697 

2350.855 

2494.532 

2494.960 

Observations made by means 

2650.414 

of a grating of 21 % feet 

2651.042 

radius and 20000 lines to the 

3130.556 

inch on photographic plate 

3131.200 
3321.218 
3321.486 

19 inches in length. 

4572.869 
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1895; 5. Lebeau, P, Sur la traitement de Temeraude et la prep¬ 
aration de la gkicine pure. 

Comptes rend., 121, 641. 

Ztschr. anorg. Chem., 13, 364. 

Bull. soc. chim., (3) 15, 166. 

Chem. News, 73, 3. 

Mon. sci., (4) 10, 71. 

Ztschr. f. Elektrochem., 2, 432. 

Chem. Centrbl,, 1895, II, 1150. 

J. Chem. Soc. (London), 70, 168. 

Decomposed beryl by fusion with twice its weight of 
CaF^, when on pouring into water, a friable mass, 
easily attacked by H2SO4, was obtained. Most of the 
silica was thereby removed. Also fused beryl in an 
electric furnace and volatilized part of its silica when 
residue was easily attacked by a mixture of PLSO^ 
and HF. Impure beryllium carbonate obtained by 
usual procedure was dissolved in HNO^, iron precipi¬ 
tated by ferrocyanide, the excess ferrocyanide by cop¬ 
per nitrate and the copper by H2S. The solution was 
then mixed with ammonia and the precipitate allowed 
to stand three days whereby the Al(OH)3 became in¬ 
soluble in ammonium carbonate. 

1895; 6. Hart, Edward. Note on the Purification of Glucinium 
Salts. 

J. Amer. Chem, Soc., 17, 604. 

Chem. Centrbl., 1895, II, 590. 

Bull. soc. chim., (3) 16, 226. 

Chem. News, 72, 77. 

J. Chem. Soc. (London), 70, 168. 

Separates beryllium from iron and aluminum by dissolv¬ 
ing in H2SO4 and adding Na^COg slowly, with boiling 
after each addition, until the liquid shows no yellow 
color. The beryllium remains in solution as a basic sul¬ 
phate while the iron and aluminum are precipitated. 
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1895; 7. Pruclhomme, Maurice. Sur Ic mordant cle ghicine. 
Bull. soc. chim., (3) 13, srxj. 

Mon. sci., (4) 9, 411. 

• Zt.schr. f. anorg. Chem., 10, 446. 

Chem. Ccntrbl., 1895, II, 264. 

J. Soc. Chem. Ind., 14, 802. 

Beryllium act,s as a divalent, not as a trivalent element. 
1895; 8. Henry I^ouis. Apropos un carhure du glucinium. 
Comptes rend., I2t, Cm. 

Ztschr. f. anorg. Chem., 13, 365. 

Bull. soc. chim., 15, 165, 475. 

Chem. Ccntrl)!., 189S, II, r<^>7. 

Bull. acad. Bclg., 30, 460-465. 

Chem. News, 72, 245. 

J. Chem. Soc. (I.,ondon), 70, 169. 

Mon. sci., (4) 9, 857. 

Berichte, 28, 967. 

J. Soc. Chem. Ind., 15, J41. 

Criticises I.,ebeau (1895; 2) for giving formula Be^Cg to 
his carbide and using atomic weight of 13.8 when 
analyses agreed with BcjC and valency of l>erynium 
had been proven. 

1895; 9. Atkinson, E. A. and Smith, E. P. The Separation of 
Iron from Beryllium. 

J. Amer. Chem. Soc,, 17, 688, 

Chem. Centrbl, 2895, 11 , 844, 

Bull. soc. chim., (3) 16, 22<> 

Ann. de chim. analytique, i, 118. 

J. Chem. Soc. (I,ondon), 70, 220. 

Analyst, 21, 23. 

Showed that iron and beryllium can be quantitatively 
separated by Nitroso-j8-NaphthoL (Compare 1892; 6). 
1895: 10. Warren, H. N. Manufacture and Commerical Sep¬ 
aration of Glucinium. 

Chem. News, 72, 310. 

Ztschr. f. anorg. Chem., 13, 364, 

Ztschr. f. Elektrochem., 2, 459. 







BIBI.IOGRAPHY OP BERYI.UUM 


135 


Chem. Centrbl., 1896, I, 336. 

J. Chem. Soc. (London), 70, 247. 

Proposed separation of the metal by electrolytic reduc¬ 
tion of the biomide. Bromide, however, is a non con¬ 
ductor. 

II. Borchers, W. Abschiedungsmethoden des Lithiums 
tind des Berylliums. 

Ztschr. f. Elektrochem, 2, 3, 9. 

Chem. Centrbl, 1895, II, 13. 

J. Chem. Soc. (London), 70, 521. 

Ztschr. phys. Chem., 21, 517. 

Proposes to electrolyze a melted mixture of BeClo with 
alkaline chlorides or alkaline earth chlorides. Makes 
mixture by evaporating mixed chlorides and adding a 
little NH4CI to arrest conversion of BeClg into BeO. 
Calcium and magnesium chlorides must be absent. No 
metal appears to have been made. 

1:2. Rinne, F. Die Krystallform chemischen einfacher 
Korper. 

Ztschr. phys. Chem., 16, 529. 

Gives crystal form data for Be and BeO in table with 
many other substances. 

1. Wyrouboff, G. Silicotungstates. 

Bull. soc. franc, d. min., 19, 219, 354. 

Ztschr. f. Kryst., 29, 676. 

J. Chem. Soc. (London), 72, 178. 

' Made beryllium silico tungstate to which he gave the 
formula Bej(Wi2Si04(j)3. Crystallizes below 45'^ as a 
cubic hydrate containing 93 HgO; above 45°, as a 
rhombohedral hydrate containing 87 HgO. In presence 
of nitric acid at 30° a 45 H^O is obtained. 

2. Properties of Beryllium. 

Eng. and Mining J., 6, 162 from Electrical Review 

of London. 

Revue de chim. ind., 7, 323. 

Claims beryllium is on the market at $18 a pound and 
gives very improbable properties for metal. 
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3* LielxTinaiin, Louis. X-crfahiXii ztir Darst. vori lk.*r}i- 
limn in form si‘iik‘r ia'gierungcn. 

1). K. P. 94507, 2J, ’{/), i’atcnt hi. iHHfiH. 

Chem. Ztg., 23, 253. 

Jicrg, in llutten Z(g., 57, 149. 

Wagners jsh., 43, 320. 

Ztschr. f, 4, 25H. 

l8(j6; 4. Retgers, J. W. Ik-itriige ziir lvrmjtiii*»,s <lrs Isfiiiinr- 
phi SIMS. 

Ztschr. f. phys. Phem., 20, 4H1, 

Ztschr. f. Kryst., 30, 635. 

Aincr. j. Sci., (4) 2, 44H. 

J. (Iicm. Soc. ( l2>n<ion|, 72, 17. 
l>erichti% 29, 1059. 

liy {liscussi(»n (jf tiic results of others ainl by crysfalliz- 
ing mixtures of the sulphates of Cu, Xi, h\% Mii and 
he, Retgers comes t<» the ccmclusioii that Ik* is not 
isoinorphous with tlie metals of the Mg. gr«mp. 

1896; 5. Duhoin, Andre. Sur line metliorle de re|irodiiction 
de silicates clouides de fiotasse et <lkiiitres bases. 
Comptes rend., 123, (njH. 

Chem. Centrbl, 1896, II, io8i. 

J. Chem. Soc. (l^mdon ), 7a, 94 
Obtained crystals of a dmilde silicate of Be and K wdiich 
appear homogeneous but vary !)etweeti 
2 Rj^ 0 . 3 lk(). 5 Sifb and 
2K,0.3lk*0.7Si0„ 

made by dissolving a mixture c»f BcO and SiOg in 
fused KP and then snlanitting to long fiisiciri with 
KCL 

1896; 6. Lebeau, IK Sur qiielcjues proprieties de la gluciiie 
pure. 

Comptes rend., 123, 818. 

Cherti. Centrbl., 1897, I, i 4 
Ztschr. anorg. Chem., 15, 472. 

Chem. Ztg., 20, 973; 21, 8. 

Chem. News, 74, 292. 
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J. vSoc. Cheni. Ind, 16, 72. 

J. Cheni. Sue. (Ivondon), 72, 144. 

J. Russ. Idiys. and Clicm. Soc., 29, If, 58. 

Si>ccific gravity BeO ignited at 440^=3,012, ignited at 
1200®=3.01. 

BeO fuses in electric arc and on cooling forms a white 
crystalline mass, slightly harder than rubies. BcO is 
attacked hy fluorine when heated but not by other halo¬ 
gens ar by sul|)liur or nitrogen. 

Butassinm, sodium and ahiininuni have no action on the 
oxide at Iiigh temperatures and it is not reduced by 
magnesium even at the boiling point of that metal. 

BeO swells up in pure I4SO4 and yields anhydrous 
sulphate wliicii dissolves very slowly in boiling hLO. 
1896; 7. Burgass Rob, Anwendung des Nitrosa-/?-Naphthc.)ls 
in der anorganische Analyse. 

Ztsclir. angwdte. Chem., 1896, 596. 

J. Cheni. Soc. (Ixmdon), 72, 163. 

Separates quantitatively inm from beryllium by means 
of Nitroso-fl-Naphthf)!. 

Compare i8<j2; 6 and 1895; 9. 

1896; 8. Glaser, Charles. Chemical Analysis of Monazite 
Sand. 

J. Amer. Chem. Soc., 18, 782 
J. Chem. Soc. (London), 72, 191. 

Rev. Amer. Chem. Research, 2, 66. 

Gives his method for determining beryllium in monazite. 
1896; 9. Anonymous. 

Beryllium imstead of, platinum for incandescent 
lamps. 

Elektrochem. Ztschr., 3, 70, from Journal des inven- 
teurs. 

Suggests use as indicated by title. Coefficient of expan¬ 
sion not given. 

1896; 10. Larssow, Akseh Untersuchung uber Niob. 

Ztschr, f. anorg. Chem., 12, iSk 
J. Chem. Soc. (Iwondon), 70, 564. 


I 
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Made crystalline bcrylliinn colunibatc liy fusing; with 
boric anhydride, the |>recipitate otitaiiied by precipitate 
ing ix)tassiuin culiiinbate with I>erylliiiiii chloride. 
Found composition, 6.24 per cent. ISeO, %.6o per cent 
Cb/),. 

1896; II. Gladstone, J. IL The Relation between the refrac* 
tion of elements and their chemical ec|iiivalc!rits. 

Proc. Roy. Soc., 60, 140-146. 

Ztschr. phys. Cliem., 22, 648. 

Specific refraction Be=.733. 

Atomic refraction Be-6.6. 

1896; 12. Ortloff, W. Bcitrage ziir Kenntniss eiitropischer 
Reihen. 

Ztschr. phys. Cliern., 19, 201. 

Quote physical projierties in discussion, 

1897; I. Havens, Franke S. The Separation of Aluminium 
and Beryllium by the aetion rtf IlyelrfJchloric Acid. 
Ainer. J. of Sci., (4) 4, 111-114. 

Chem. Centrhl, 1897, IT. Bio. 

Bull, soc, chim., (3) 18, 1129. 

Chem. News, 76, ni (complete). 

Analyst, 23, 109. 

Separates Be and A 1 quantitatively by means of the in¬ 
solubility of AlClj.fjHjO in ether and water 
saturated wtih IICI gas. 

1897; 2. Havens, Franke S. Trenmmg von Aluminium un«l 
Beryllium durch Salzsaure. 

Ztschr. anorg. Chem., *6, 15-18. 

Chem. Centrbl, 1898, I, 4J^. 

Bull soc. chim., (3) 26, 163. 

J. Chem. Soc. (London), 74, 143. 

Same as 1897; i. 

1897; 3. Woge, Paul. Ueber die Wertigkeit des Bcryiiums. 
Inaugpiral Dissertation, (Berlin), i8^. 

See 1897; 4. 
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1897; 4. Rosenheim, A. and Woge, P. Ueber die Wertigkeit 
des Berylliums. 

Ztschr. f. anorg. Chem., 15, 283-318. 

Bull. soc. chim., (3) 20, 308. 

J. Phys. Chem., 2, 400. 

Chem. Centrbl., 1897, II, 1131. 

Chem. News, 78, 160. 

J. Chem. Soc. (London), 74, 71. 

Extensive research on the oxalates, tartrates, molybdates 
and sulphites of beryllium to show their differences from 
the corresponding salts of Al, Fe and Cr, ending with 
the preparation of BeCla and the determination of its 
molecular weight in pyridine by the boiling point 
method. 

The following substances were prepared: 


K20,2Be0,2C208 + 
Na20,2Be0,2C208 + 5H2O, 
(NHj20,2Be0,2C208 + 2>^H20, 


These were obtained in crystalline 
•forms and seem to be definite basic 
compounds, 


K20,Be0,2C208 + H2O, 

Na20, Be0,2C203 -j- H2O, 

(NH,)20,Be0, 2C2OS, 

2Be0.3C208 H- 6H2O, 

BeC204 -f- 3H2O, 

K20,4Be0,2C4H406 + SHjO, 
Na20,4Be0,2C4H406 + SHjO, 
(NH4)2O,4Be0,2C4H405 SHjO, 
K20.2BeO,2C4H406 -f 2H.,0, 

Be0,Mo03.2H2O, 

io(2BeO.Mo08) 4- 2(NH4)20,3 Mo 08 -f iSHgO, 
K 20 , 2 BeO, 3 S 02 + 9H2O, 

(NH4)20,2Be0,3S02 +• 4H2O. 


1897; 5. Heusler, Fr. Die Chemie bei der Temperature des 
elektrischen Lichtbogens. 

Ztschr. anorg. Chem., 14, 173. 

Compilation of the work on carbides including that of 
beryllium. 


1897; 6. Gladstone, J. H. and Hibbert, W. The Molecular 
Refraction of dissolved Salts and Acids. 

J. Chem. Soc. (London), 71, 823. 






CilEMISTHV in' umXhLWU 


OHiipan^I the niolrrular refraiiJijii of Miliil ami fiin* 
st)lved lU'S^ ),.41 i ^ h 

MoliTiilar refrarlioii r»t "uli*! 47.41. 

refnuiiofi <»f liifiiitl |7*M|. 

7. Mcisiiiei% A. Siir <|tielt|m*s c*iaii!hiiai‘oiiis dr riMiliire 
de ploinl) avi-e d’aiitre-^ iodiire^ imlnlliqiii’s fjii rirKani- 
(jiiics. Indurr d(»iih!e dv plMiuh el de 

Ann. ck* chiin. rt cle (7 I o. 47'|-4~^^‘ 

J. Cheju. SiK*. (Luiakiii i. 76, 

Treated earhctiiate of heryOitiin witli etnireiilraled HI, 
tluni a<lde<l le«id k^Hde re-* hmix it rlissulvetl lly 
aK»Ha|4, c»l)l*iined fine yellow neefllr*- ti«*rianjKoa’tl l>y 
watc‘r. From aiiaiy^T- he ralnilate'- file hiriiiiila 
lieJ,.3Fld,». ifdlJ K 

8. Leheam P. Sur la preparation des ilr gliirire* 

imn. Allaires *le ef «le riiivre. 

Compten retid.. 125. 117*’. 

liiilL sm\ chilli.» (31 19* 5|. 

Clieni. CeiitrliL, 1898, I. 310. 

Chem. Zt‘4,» 22, 17. 

Ztschr, annrg. Chein., 19. 351.. 

J. cle pharm. et de diinn. (6) 7, **40. 

Chem. Ncw!c, 77, 44. 

J. Chcrn. Sf>c. (I„.rmck»ri), 74 * 

J. Boc. Chcmi. fuel., I7i 

()win|( to tne ea^r with whirii lie and C*. rriitif)ifie at 
high tcmiperatiireH, the met*il can not he rediireil fmm 
its oxide in the electric arc. Alloys eaii Im! jirepsired 
however, by reclitcirig IleO in flits tintnner in cmitart 
with other metals or metallic oxides. Prepared alloys 
with Cii, Cr, Mo and W, tiiil desrril«»s ihtise of copfrr 
only. With 10 per cent of He the copjxT alloys lire 
pale yellow, almost while. With 5 |x*r He they 
are yellow, easily fxdishal and mallratilc cold or frd. As 
low as 5 f^r cent. He alters appcaraiifr of (hi and makes 
it sonorous. Alloy of 1.32 pt^r rrnL h golden yrllow 
and^ can lx? easily filed and forged. 
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1898; I. Lebeau, P. Recherches sur le glucinium et ses com¬ 
poses. 

Academic Dissertation, Paris, 1898. 

1898; 2. Lebeau, P. Sur un precede de preparation des bronzes 
de glucinium. 

Bull. soc. chim., (3) 19, 64. 

Chem. Centrbl., 1898, I, 496. 

See 1897; 8. 

1898; 3. Lebeau, Paul. Preparation du glucinium par electro¬ 
lyze. 

Comptes rend., 126, 744. 

Chem. Centrbl., 1898, I, 879. 

Chem. News, 77, 173. 

J. Phys. Chem., 3, 185. 

Amer. J. Sci., (4) 7 , I 55 - 

Zeit. f. Elec., 5, 31. 

Bull. vsoc. chini., (3) 19, 409. 

Chem. Ztg., 22, 245. 

J. Cheni. Soc. (London), 74, 511. 

J. de phar et de chim., (6) 7, 345. 

J. Soc. Chem. Ind., 17, 386. 

Obtained metallic beryllium by electrolysis of BeFg.NaF 
in nickel crucible. Melted over bunsen burner and then 
passed current of 6-9 amperes at 35-40 volts removing 
source of heat. Made salt by fusing exact equivalents 
I-I of the two fluorides. Nickel crucible negative pole 
and graphite stick positive pole. 

1898; 4. Lebeau, Paul. Gewinnung von Beryllium durch Elec¬ 
trolyze. Beryllium Legierungen. 

Elektrochemische Zeitschrift, 5, iii. 

Chem. Centrbl., 1898, II, 750. 

J. Soc. Chem. Ind., 17 , 155- 

Amer. Chem. J., 27, 487. 

Article is fully as complete as 1898; 3 and much the 
same in character although a separate communication, 
Says Nilson and Petterssen found BeCl^ to be a non¬ 
conductor, which he confirmed and found same to be 
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true of the bromide and fluoride. Added NaF to make 
mixture conduct electricity. Used nickel crucible and 
carbon anode with a current of 20 amperes and 80 volts 
(vide 1898; 3). Heated first with bunsen burner but 
later controlled heat by current alone. Kept at low 
redness. Fine hexagonal Be obtained free from iron 
and nickel with a specific gravity of 1.73 at 15°. Gives 
properties of beryllium. 

Made alloys with copper and gives their properties. 
One-half per cent. Be makes copper quite sonorous. 
1.32 per cent. Be in copper is a gold yellow metal and 
finely sonorous. 

1898; 5. Lebeau, Paul. Sur le traitement industriel de Temer- 
aude au feur electrique. 

Comptes rend., 126, 1202. 

Bull. soc. chim., (3) 19, 940. 

Ztschr. f. Elek., 5, 39. 

Chem. News, 77, 285. 

Chem. Ztg., 22, 380. 

Heated beryl in carbon tube in electric furnace at 
95 amperes and 50 volts for ten minutes and dissolved 
in hydrofluoric acid. This removes silicon and alumin¬ 
um since AIF3 is insoluble. Solution worked up for 
beryllium as ordinarily. 

1898; 6. Lebeau, Paul. Sur Tiodure de glucinium. 

Comptes rend., 126, 1272. 

Bull. soc. chim., (3) 19, 800. 

Chem. Centrbl,, 1898, II, 85. 

Ztschr. phys. Chem., 28, 570. 

Chem. News., 77, 266. 

J. phar. chim., ( 6 ) 7, 592 * 

J. Chem. Soc, (London), 74, 580. 

Made BeL by action of iodine on the carbide ahd stud¬ 
ied its properties exhaustively. 

Specific gravity 4.20, fuses at 510® and begins to sub¬ 
lime at once, boils 585-595®. 
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Insoluble in benzine and toluene, soluble in carbon disul¬ 
phide. 

Attacked violently by water and decomposed by flourine, 
chlorine and bromine. 

1898; 7. Lebeau, Paul. Sur un borocarbure de glucinium. 

Comptes rend., 126, 1347. 

Bull. soc. cliim., (3) 19, 823. 

Chem. Centrbl., 1898, II, 86. 

Chem. Ztg., 22, 425. 

Ztschr. f. Elek., 5, 91. 

Chem. News, 77, 289, (complete). 

J. Chem. Soc. (London), 74, 581. 

Prepared 3Be2C.Bo0C by heating a mixture of BeO and 
B in a carbon crucible in the electric furnace. Crys¬ 
talline with specific gravity of 2.4. 

1898; 8. Lebeau, Paul. Sur la preparation et les proprieties 
du fluorure de glucinium anhydre et de FoxySuorure de 
glucinium. 

Comptes rend., 126, 1418. 

Bull. soc. chim., (3) 19, 824. 

Chem. News, 77, 288, (complete). 

Ztschr. f. Elek., 5, 118. 

Made BeFa by evaporating a solution of Be (OH) 2 in 
excess of HF and drying in HF gas in platinum tube, 
obtaining thereby a transparent glassy, deliquescent 
fluoride. If he raised heat to drive off all the water, he 
obtained a basic residue of approximate 5 BeF.2BeO but 
different analyses did not agree closely. Made purest 
BeF^ by heating BeF3.NH4F in platinum tube in CO2 
gas. Anhydrous, glassy, sublimes in little transparent 
crystals above 800®, specific gravity 2.1. Soluble in 
H2O and in 90 per cent, alcohol. Attacked by H2SO^. 

1898; 9. Hober, Rudolf and Kiesow, Friedrich. Ueber den 
Geschmack von Salzen und Laugen. 

Ztschr. phys. Chem., 27, 601. 

Chem. Centrbl., 1899, i, 332. 
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Found that and I»eSC>4.41120 liave the same sweet 
taste at erinal cation concentrations. 

i8tj8; 10. lioudard, O. Sur les sables niona/.ites «le la Caro¬ 
lina du Kord. 

linll. s<»c. chiin., (3) 19, 10. 

Clu*m. Centrl)!., 1898, I, 435. 

Cives method of analyzing fnonazite ine!tidiii|4 separa¬ 
tion of beryllium. 

n. de Cramont, A. Analyse spectrale «les minerattx 
noncondnetenrs par les sels foiidtiH. 

I bill, de la .soc. franc, de min., 21, io* i. 

Comples rend., 126, 1513. 

Zlschr. f. Kryst., 32, 637. 

J, Chem. Soc. (OnnhaU. 74, Cj3fi, 

Obtains the blue linc% 457.3 easily in sj'iark s|>eclra by 
fusing beryl witfi lifliiiiin earlMinate. 

i%8; 12 . Curtins and Hissoni. Neiie rntrrsiirhtini^cm iiber 
den Btickst^dTewasserstidT NsiH 

J. f. prakt. Chein.» 58, 292, 

J. Chem. Soc., 76, 92. 

Attempts to make by aclirni lif CNn'lglii 

upon BeSO, but failed as it immediately broke clown 
into N,.jH and BefOI!).^. 

i8c>8; 1.3. Florence, \¥. I>arslelhin|4 niikroskopiselirr Kryslaibi 
in Lothrobrperlen. 

Ztschr, f. Kryst., 33, iHo. 

i8()8; 14. Goldschmidt. Dr. Hans. Urfier ein Nriies Verfiilircii 
sitr Darstelhing vcm Metalleii mid IteKeieriirigeti iiiid 
von Kontnd. sowie zur Krzieliiiig holier Tcnn>eratiirefi. 

Ztschr. rmt^ewandle Chem., 1898, 822. 

ClainiB that is wrong and that Bet I is «it least 

reclnced in part by A1 but conies in fine powder mixed 
with the slag. His prcMif is, however, simply that the 
mass grows dark and on ignition kfcoiiies white* again 
and is far from convincing. 
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1898; 15* Liebcrmann, Louis. Verfahren sur Darstellimg von 
Beryllium, D. R. P. 101326. 

Patent bl. 20, 193. 

Chem. Ztg., 23, 525. 

Ztschr. f. Elek., 5, 366. 

Chem, tech. Rep., 38, 120, 254. 

Electr. Chem, Ztg., 6, 81. 

Chem. Centrbl., 1899, I, 1096. 

Details of a patent of very doubtful value. 

1898; 16. Liebermann, Louis. Verfahren ziir Darstellung von 
Beryllium, D. R. P. 104632. 

Patent bl,, 20, 816. 

Chem. Ztg., 23, 944. 

Ztschr. f. B'lektr. Chem., 6, 284. 

Electro. Chem. Ztg., 6, 222. 

Ztschr. f. Elek., 5, 428. 

Chem. Tech. Rep., 38, 456 . 

Chem. Centrbl, 1899, ^<^ 73 - 

Patent of very doubtful value. 

1898; 17. Roman, R. J. Beryllium Legierungen. 

Chem. Ztg., 22, 83. 

Claims priority over Ixith lyieliermann and Lebeau. 
i8f^8; 18. Moissan. Electrolytische Darstellung von Beryllium 
und zeiner Legierungen und Darstellung von Beryllium 
Legierungen in Elektrischen Ofen. 

Chem. Ztg., 22, 650. 

Report of Lebeau’s work before section on Elektro- 
chemistry of International Congress of Applied Chemis¬ 
try, Vienna 1898. 

1898; 19. Van Beinmelen, J. M. Die Absorption. Unsetzung 
der Krystalliiiischen Hydrate in amorphe Substanzen. 

Ztschr. f. anorg. Chem., 18, 126. 

Effects of heat on the "'crystalline” and colloidal beryl¬ 
lium hydrare. 

i%8; 20. Franck, Leon. Studien iiber Aluminium als Reduc- 
tionsmittel 
Chem. Ztg., 22, 244. 


10 
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Claims that by heating BeO and A1 in closed glass tube 
a reduction takes place, but gives no |>roof of the fact 
except that a gray mass, attacked by nitric acid, was 
formed. 

Probal)ly incorrect as Lelieau has shown. 

1^9; I. Petersen, -. Note on preparation of pure beryl¬ 

lium oxide. 

Chcm. Ztg., 23, 439. 

1899; 2. Meyer, Stefan. Uel)er die Magnetischen Eigenschaf- 
ten der Element.s (Beryllium^. 

Monatshefte, 20, 372. 

Ann. der I’hys. (Wied.), 68, 324. 

J. Chein. Soc. (Ivondon), 76, 587. 

Cheni. Ccntrbl., 1899, 11 , 1B3, 740. 

Gives the magnetic susceptibility of beryllium as directly 
observed at 15” as j 33.X X 10 * in alwohite units and 
atomic susceptibility for i gram iter liter as I .72X 10"*. 

1899; 3. Meyer, Stefan. Magnetisirungszahlcn anorganische 
Verbindung. 

Monatshefte, 20, 799. 

Ann. der Phys. (Wied.), 69, 236. 

Chem. Ccntrbl., 1900, I, 5. 

J. Chem. Soc. (London), 78, 7. 

Determined the magnetic susceptibility of beryllium 
chloride, oxide, hydroxide, carlxjtjatc and sulphate. 

1899; 4. Pozzie-Escot, M. E. Analyse microchimique. 

Ann. de chim. anal., 4, 377. 

Determines beryllium microscopically by crystals of the 
double oxalate of beryllium and potassium. Drawing 
of crystals given in original. 

1899; S- Havens, F. S. and Way, A. F, Separation of Iron 
from Chromium, Zirconium and Beryllium by the 
Action of Gaseous Hydrochloric Acid on the Oxides. 

Amer. J. of Sci., (4) 8, 217. 

J. Chem. Soc. (London), 78, 50. 

Removes iron by hydrochloric acid gas mixed with a 
little chlorine at temperatures so low as 200-300'*. 
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Higher temperatures act quicker—^but if much iron is 
present some of the beryllium may be carried away 
mechanically. 

1899; 6. Havens, F. S. and Way, A. F. Die Trennung des 
Eisens, von Chrom, Zircon und Beryllium durch die 
Einwirkung von gasformiger Salzsaure auf die Oxyde. 
Ztschr. f. anorg. Chem., 21, 389. 

Review Amer, Chem. Research, 5, 102. 

Analyst., 25, 23. 

Same as 1899; 5 but separately transmitted. 

1899; 7. Liebermann, L. Beryllium Legierungen. 

Chem. Ztg., 24, 43. 

Claims priority over Lebeau. 

1899; 8. Austin, Martha. The double Ammonium Phosphates 
of Beryllium, Zinc and Cadmium in Analysis. 

Amer. J. of Sci., (4) 8, 206-216. 

Chem. Centrbl., 1899, 791 - 

J. Chem. Soc. (London), 78, 49. 

Rev. Amer. Chem. Res., 5, 102. 

J. Soc. Chem. Ind., 19, 72. 

Shows that the precipitation of beryllium as ammonium 
beryllium i^hosphate and ignition to the pyrophosphate 
does not give uniform results. 

1899; 9. Austin, Martha. Die Ammoniumdoppelphosphate 
von Beryllium, Zinc and Cadmium in analytische Bezie- 
hung. 

Ztschr. anorg. Chem., 22, 207-'220. 

Chem. Centrbl., 1899, II, 1032. 

Same as 1899; 8 but separately transmittea. 

1899; 10. Ley, H. Studien iiber die hydrolytische Dissocia¬ 
tion der Salzlosungen. 

Ztschr. phys. Chem., 30, II, 218. 

Chem. Centrbl., 1899, loii. 

J. Chem. Soc. (London), 78, II, 67. 

Says basicity of Be(OH)2 is eleven times as great as 
that of A1(0H)3. Found beryllium salts not so strongly 
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hydrolyzed as aluniiiuim salts. Used inversion method. 
Worked on sulphate and chloride. 

1899; II. Lel)cau, Kecherches sur le glucinium et scs com- 
I loses. 

Ann. die chini. et de |)hys., (7) i6» 457”‘503. 

Cheni. Centrbl., 1899, t, </)3. 

J. Idiys, Cheim, 4, 222. 

J. Chein. Sue. (London), 76, 554. 

Ztsclir. aiiorg. Chem., 21, Hti, 

Ztschr. L Kry.st., 34, O29. 

This is a rcHume of all of I.eheatrs work on beryllium 
and is the best and most coiiipreheiisive article writtcii 
on beryllium and its coinpoiinds. 

1891;; 12. Woulflf, Ct. Optische Studien an pseudosymmetris- 
chen Krystallen, Das Ilerylliuin Sulfat. 

Ztschr. f. Kry.st,, 17, 592. 

Chem. Ceiitrbl, 1900, H, 73. 

,BeS044l Lji) h strongly doulile refractive. The crys¬ 
tals are negative and uniaxial 

1899; 13. Rosenheinu A. ti. Itzig, II. Urber einige complexe 
Salz der Weiitsaure and Apfelsatire iind ihr sf>€cifischc 
Drehungsvennogen. 

Berichte, 32. 3424. 

Chem. CentrbL, 1900, I, 170. 

Bull soc. chim., (3) 24, 520. 

J. Chem. Soc. (London), 78, 135. 

J. Russ. Phys. and Chem. 32, 11 , 57* 

Worked on the mono- and dilaf-rylliiiin tartrates of Ros¬ 
enheim and Woge (i%8; 4) to determine their molecti- 
lar rotation and found that the introdiiftion of lieryl- 
liiim into the molecule greatly increased the rotatory 
power whether right or left. Diberylliuin tartrate 
showed a molecular rotatory i»wer of 225^-242® not 
effected by dilution. Monoherylltiitii ttrtrtte ptve ro¬ 
tation of 125®. 

Made double mallatcs with Iteryllium to mrrespofid to 
the tartrates before descrilied. 


















BIBLIOGRAPHY OP BERYLLIUM 


149 


Addition of beryllium sulphate does not effect rotatory 
power of dextrose, or chlorosuccinic acid. 

1899; 14. Amphola and Ulpiani. SulFazione viduttrice dei 
batteri dinitrificanti. 

Gazz. chim. ItaL, 29, 49. 

Bull. soc. chim., (3) 24, 363. 

J. Chem. Soc. (London), 76, IE, 444. 

Studied the action of the denitrifying bacteria and found 
that B. denitrificans V. reduced beryllium nitrate and, 
in general, the more electro-positive the metal and the 
lower its atomic weight the more rapidly does denitri¬ 
fication take place. 

1900; I. Bruner, Ludwig. Ueber die Hydrolyse der Salz- 
losungen. 

Ztscirr. phys. Chem., 32, 133. 

Chem. Centrbl,, 1900, I, 532. 

Bull. soc. chim., (3) 26, 599. 

Gives figures for the hydrolysis of solutions of BeClg, 
Be(N03)2, and BeS04, compared with corresponding 
salts of iron and aluminum. The beryllium salts 
showed smaller degree of hydrolysis than either of the 
others. 

1900; 2. Nielsen, R. A. Gluhkorper aus Beryllerde. 

Danish patent No. 4278. 

1900; 3. Formanek, J. Nachweis der Metallsalze mittelst der 
Absorptionsspectralanalyse unter Verwendung von 
Alkanna. 

Ztschr. anal. Chem., 39, 409. 

If one treats Alkanna tincture with neutral beryllium 
chloride or nitrate, solution is red violet and fluoresces 
strong orange red. The absorption spectra consists of 
three distinct bands with position varying according to 
conditions. 

1901; I. Hartley, W. Noel. On the Quantitative Spectra of 
Beryllium. 

Proc. Roy. Soc., 1902, 283-285. 

Chem. News, 85, 25. 
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J. Chem. Soc. (London), 82, 237. 

Chem. Ztg., 25, x 142. 

Am. J. ScL, (4) 13, 156. 

Solutions of beryllium .salts of diminishing concentra- 
tion examined spectroscopically and tlic gradual extinc” 
tion of the several Iine.s noted. Two lines A 3130.3 and 
2478.1 are still vi.siblc when the concentration has fallen 
as low as .oooooi per cent. 

1901; 2. Urbain, G. and I^acoinlie, li. Stir tin nouveau sel de 
glucinium volatile. 

Comptes rend., 133, 874. 

CheiTL CentrbL, 1902, I, 97. 

J. Phys. Chem., 6, 349. 

Chem. News, 84.304- 

Chem. Ztj,'., 25, 1115. 

J. Amcr. Chem. Soc., 24, 201. 

Ztschr. anfs^^^ Chem., 33, 227. 

Made Bc/j(€211,03)8 hy action of glacial acetic acid 
on dry acetate, excess of glacial acid I»cing present. 
Melts at 283-284, distills under normal prc.ssure at 
330-331" and its vapor can be heated to 360" without 
decomposition. Density of vapor determined at Ixaling 
point of mercury 13.9. Not effected hy solution in 
strongest acetic acitl even if same is saturated with hy¬ 
drochloric acitl gas and heated in closed tiil.« to 150". 

1901; 3. Wells, I I. L. Generalizations on Double Halogen 
Salt.s. 

Amer. Chem. Jour., 26, 390. 

Chem. Centrbl., 1901, If, 1327. 

Includes 2KP.BeF„ KF.BeP, and 2KCl.BeC!, in his 
list of double halides. 

1901; 4. Friedel, G. Sur un silicate de lithium crystallize. 

Bull, soc. franc, de min., 24, 141, 

Bull. soc. chim,, (3) 25, 1008. 

Chem, Centrbl., 1901, 11 , 88, 

Sought to obtain some mixed crystals of LisStO, and 
BcjSiO* and succeeded in doing so. Claimed an ex- 
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ample of isomorphism similar to that between albite 
and anorthite. 

i^i; 5. Factor. Ucber die Einwendung des Natrium thiosul¬ 
phate auf einige Metallsalze. 

Chem. CentrbL, 1901, II, 879, from 
Pharm. Post, 34, 485. 

J. Chem. Soc. (London), 82, II, 25. 

Claimed BeSyOg-iiILO. 

1902; I. Wyrouboff, G. Stir quelques oxalates de glucine. 

Bull. soc. franc, de min., 25, 71. 

Chem. Centrbl., 1902, II, 631. 

Again makes claims for the completely disproved theory 
of trivalcnt beryllium. Made the normal oxalate 
BeC204.3H20 and gives crystal measurements. Made 
also double oxalates of beryllium with potassium, rubid¬ 
ium, sodium and lithium. 

1902; 2. Wyrouboff, G. Sur la separation de la glucine. 

Bull. soc. chim., (3) 27, 733. 

Chem. Gcntrbl., 1902, II, 610. 

J. Chem. Soc. (London), 82, 605-. 

Analyst., 27, 287. 

Decomposes beryl with KOH, removes SiOg, evapo¬ 
rates solution of chloride to small volume and precipi¬ 
tates beryllium as a double oxalate by means of 

HKCA^ 

1^2 ; 3. Lacombe, H. Sur un type de composes du glucinium, 
Comptes rend., 134, 772-74. 

Chem. Centrbl, 1902, I, 1087. 

Amer. J. Scl, (4) 13, 471- 
J. Chem. Soc. (London), 82, I, 418. 

Chem..News, 85, 215. 

Chem. Ztg., 26, 373. 

Made the basic formate, acetate, propionate, isobuty¬ 
rate, butyrate, and isovalerianate, all of the same type 
as the basic acetate, Be4O(A)0. All made by 
action of anhydrous acid in excess on the carbonate 
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and sublimation under diminislied pressure. All at- 
leni|)ts to saturate and obtain the normal salt fiiiIc<L 
Formate, insoluble in all solvents. 

Solubility increases witli increased molecular weight 
of acid radicle. 

CONSTAHTS. 


Basic fonnate, sublimes without 
fusion 

M, 

H, P. 7f» iiifti. 

II.I». 

Basic acetate . . . . .. 



suWiifiei 

Basic propionate . - - - . ........ 

119.120 

.VVJ .Ml 

mt 

Basic isobulyrate............... 

76 

3.57 

216 

Basic butyrate. * 

liipiid 


239 

Basic isovalerianate.. 

Itf|ui4 


254 


1902; 4. Weinland, R. F. an<l Schlegehnilch. llclier Doppcl- 
salze des Jodtrichlorids iiiit Chloridin zweiwerligcn 
Metalle. 

Ztschr. f. anorg. Cheni., jo, 140. 

J. Chein. Soc. (Iwoiidon)^ 82, 315. 

Prepared alCla.BeClg.HH^O by paHsiiig chlorine into a 
hydrochloric acid solution of IieCl| and iodine al 10®, 
Gold yellow, very hydroicopic needles. Very unstable. 

^902; 5. Reubenbaiier, Ja^b. Uelier die laislichkeit von 
Schwermetallhydraten in Matron. 

Ztschr. anorg. Chem., 30, 334. 

J. Chem. Soc. (London), 8a, 11 , 30, 

Found that NaOH dissoivted IleCOH)^ in profiortbn 
to the concentration of the NaOl-l. 

1903; I. Freuncilich, H. Ulier das Atisfalkn Kollciidakr I^s- 
ungen clurch Elektrolyte. 

Ztschr. f. phys. Chem., 44, 

Chem. Centrbl., 1903, II, 232. 

Studied the action of BeCL BeSO,* 011 cclllt^lflal 
As^Sg. 

1903; 2. Vogel, Fritz. Unteriiichiingeii iiber Mitrite, (Beryl¬ 
lium nitrite). 

Ztschr. anorg. Chem., 35, 385. 

Chem. Centrbl, 1903, If, 327. 

Could not obtain a nitrile of terylliiim by precipitating 
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sulphate with barium nitrite. Precipitate immediately 
hydrolyzed and lost oxides of nitrogen. His precipi¬ 
tated hydroxide contained but a small amount of 
nitrogen Be:N02::i :o.ts. 

3 - Penz, Carl. Ueber Vcrbindimgen von Metalhaloiden 
mit organischen Basen. 

Ztschr. anorg. Chem., 36, 100-118. 

Chem. CentrbL, 1903, II, 578. 

Succee<Icd in making but one compound of beryllium 
with the organic bases, viz., Beryllium chloride quin¬ 
oline, Bed, (Q,l 4N2) 2+H2O. 

1903; 4. Renz, Carl. Uel)er die Loslichkeit der Hydroxide des 
Aluminiums, Berylliums und Indiums in Ammoniakund 
Aminbasen. 

Berichte, 36, 2751-55. 

Chem. CentrbL, 1903, II, 823. 

Beryllium hydroxide is quite insoluble in methyl, ethyl, 
dimethyl and diethyl amine. This gives a quick and 
accurate and quantitative separation from aluminum. So¬ 
lution of beryllium and aluminum are dissolved in dilute 
nitric acid, evaporated to remove acid, taken up in 
water, shaken up with large excess of ethyl-amine and 
the precipitated beryllium hydroxide carefully washed 
and aluminum determined in filtrate. 

*903; 5* Van Ctordt, G. Verfahren zur Reinabscheidung des 
Beryllitims aua seinem Gemenge mit Aluminium und 
Eisen. 

German Patent No. 155466. 

Chem. CentrbL, 1904, 11 , 1354. 

Separates the basic acetate by its solubility in chloro- 
form. 

1904; I. Pollok, James Holms. On the Extraction of Gluci- 
num from Beryl. 

Trans. Royal. Dublin Society, (2) 8, 139-152. 
Extracted t>eryl by fusion with its own weight of sod¬ 
ium hydroxide in a salamander crucible. After separat¬ 
ing silica from hydochloric acid solution, he precipitated 
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with ammonia, filtered and disHolvcd the iron, aluminum 
and beryllium in hydrochloric add and satiinitccl with 
hydrochloric acid gas thcrel)y separating the main quan¬ 
tity of aluminum. Separated from iron by ammonium 
carbonate and sulphide. Also in other experiments sep¬ 
arated aluminum as alum in tltc ordinary way. Mack 
perfectly free from alumiinun !>y precipitating same 
with liKPg in dilute IIP solution. In strong scdiition 
some beryllium is also precipitated 
Basic carbonate finds formula approximately BeCOg.- 
2ne(C)Ii)2.2HX). Carbonate is soltible to the extent 
of 58 grams in one liter saturated aiiimriniiirn cartonate. 
Sulphate and chloride made in l!ie usual manner, gives 
melting point of lteCL> as about 4mf and lioiling point 
at about 5cx>''. Made imi>iirc? metallic lierylliiim by 
action of Na on anhydrous chloride in nickel crucible. 
Dark gray iKiwder. Crnilil not fuse at atmospheric 
pressure. In atmosphere of II it volatilized without 
fusion. 

1904; 2. Hal:)er, F, and Van Oordt, G. Ueber Bcrylliiimver- 
bindungen. I Mitteilung. Ueber Beryllium Hydrox:- 
ide. 

Ztschr. anorg. Chem., 38, 377*398. 

Chem. Centrb!., 1904, I, B58. 

A study of the hyciroxide of k‘ryllium convinced them 
that it existed in two modifications, first, wheni freshly 
precipitated which is readily acted by reigents 

and a second or older form, procliiced by stanciing or 
by boiling which is much less readily attacked 


Weight of Beryllium. 

J. Russ. Phys. and Chem. Soc., 36, 8a-^. 

Chem. Centrbl, 1904, I, 1192. 

Repeats the work of Urbain and Lacomfic (1901; a) on 
the acetate and comes to the conclasion that Be is a 
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1904; 4. Haber, F. and Van Oordt Berylliumverbindungen 
II Mitteilung. 

Ztschr. anorg. Chem., 40, 465'. 

Chem. Centrbl., 1904, II, 688. 

Separates beryllium from aluminum and iron by the 
solubility of its basic acetate in chloroform. 

19041 5 - Parsons, Charles Lathrop. A Revision of the Atomic 
Weight of Beryllium. 

Jour. Amer. Chem. Soc., 26, 721. 

Ztschr. anorg. Chem., 40, 400. 

Chem. News, 90, 61, 75. 

Chem. Centrbl., 1904, II, 820. 

Describes the preparation of pure material including 
the sulphate, chloride, acetyl-acetonate and basic ace¬ 
tate. States that the supposed new element noted by 
Kriiss and Moraht in beryllium compounds is a mixture 
of 2inc and iron. Gives properties of the chloride, sul¬ 
phate, acetyl-acetonate and basic acetate. By the analy¬ 
sis of seven samples of beryllium acetyl-acetonate and 
nine of basic acetate, obtained the atomic weight 9.113. 
Results on sulphate unsatisfactory and the method un¬ 
reliable in the opinion of the author. 

1904; 6. Neisch, A. C. A New Separation of Thoriurn from 
Cerium, Lanthanum and Didymium by Meta-nitroben- 
zoic acid. 

J. Amer. Chem. Soc., 26, 781. 

Chem. Centrbl., 1904, II, 848. 

Meta nitrobenzoic acid does not precipitate beryllium. 

1904; 7. Myers, Ralph E. Results obtained in Electrochemical 
Analysis by the Use of a Mercury Cathode. 

J. Amer. Chem. Soc., 26, 1124. 

Chem Centrbl., 1904, II, 1338. 

Separation of beryllium from chromium and iron. By 
the use of a mercury cathode all the iron and chromium 
present in a slightly acid solution of the sulphates and 
beryllium sulphate can be deposited in the mercury, leav¬ 
ing pure beryllium sulphate behind. 



CIIEMIHTKY OJ-' HEKYU-IUM 


1904; 8. Wethcrcl, K. W. An Attempt to Explain the Irregu¬ 
larities of the Atomic Weights of lierylliinn, Argon 
and Tellurium. 

Chem. News, 90, afo. 

Chem. Centrhl., 1905, 1 , 7. 

1904; 9. I’ollok, James Ilohns. The Heat of Eorniatkm of 
Glucinium Chlori<le, 

J. Chem. Soc. (London), 85, fi03. 

Pro. Chem. Soc. (I^mdon), 20, 61. 

Chem. Ccntrbl., 1904, I, 1243. 1593. 

Descril>es the extraction of the t»xide from Ix’ryl. For¬ 
mation and j)roperties of anhydrous chlori<lc*. Melt¬ 
ing j)oint of chloride al)out 4(X)’^ 

Molecular heat of solutitm IleCl, *:4,t.5 K", 

Molecular heat of solution I5eS()*.4}l,Oi=;o.85 K", 
Molecular heat of formation BeCl^sri ^^ K”. 

Prepared metallic beryllium by action of sodium on 
chloride and olrtaincd an impure pnaUict. Says metal 
volatilizes without fusion at ordinary pressure. 

1904; 10, Parsons, Charles Lathrop. Ivjutlibritim hi the Sys¬ 
tem Beryllium Oxide, Sulphuric Anhydride and Water. 

J. Amer. Chem. Soc., a6. 1433. 

Ztschr. anorg. Chem., 42, 250. 

Chem. Ccntrbl., 190S, I, 2. 

Made a study of the various published sulphates of 
beryllium including the so-called basic sulphates and 
concludes that the only definite sulpliates are the telra- 
hyclrate and dihydrate, ami by the applicatitm f*f phase 
rule considerations, the basic sulphates are shown to be 
either the hydroxide or a solid solution of the sulphate 
in the hydroxide, 

1904; II. Parsons, Charles Lathrop. "Beryllium" or “Glu¬ 
cinium” Science, Dec. 9, 1904. 

Chem. News, 91, 75. 

Discussion of the proper name for clement. Prefers 
beryllium. 
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1904; 12. Pollok, James Holms. The Composition of Beryl. 

Proc. Chem. Soc. (London), 20, 189. 

J. Chem. Soc. (London), 85, 1630-37. 

Chem. Centrbl., 1905, I, 556. 

By fractional sublimation of the chloride of beryllium, 
he obtained chlorides which on analysis yield equiva¬ 
lents for Be all the way from 4.77-18.74 and concluded 
the beryllium is really a mixture of two elements. 
Examined the oxides from the two chlorides spectro¬ 
scopically. 

1905; I. Plowe, James Lewis. ^'Glucinium” or ''Beryllium.'’^ 

Science, Feb. 17, 1905. 

Chem. News, 91, 123. 

Reply to 1904; 10, Prefers glucinium. 

1905; 2. Parsons, Charles Lathrop. "^Beryllium'" or "'Glu- 
cinium.” 

Science, Jan. 6, 1905. 

Chem. News, 91, 123. 

Chem. Centrbl., 1905, I, 1129. 

Reply to Howe 1905; i. 

1905; 4. Parsons, Charles Lathrop. On the Complexity of 
Beryllium. 

J. Amer. Chem. Soc., 27, 233. 

Chem. News, 91, 92. 

Chem. Centrbl., 1905, I, 995, 1306. 

Discusses the work of Pollok (1905, 4) and claims that 
his results are easily explained by thq action of water . 
on beryllium chloride and that sufficient precautions 
were not taken to guard against its presence. 

1905; 5. Parsons, Charles Lathrop. Note on the Atomic 
Weight of Carbon and Beryllium. 

J. Amer. Chem. Soc., 27, 1204. 

Ztschr. anorg. Chem., 46, 215. 

Chem. Centrbl., 1905, II, 956, iiS 5 - 
Obtains new figures from his previously published 
analyse for the atomic weight of beryllium. By an 
algebraic calculation both the atomic weight of carbon 
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and l>cryllimn are independently obtained from the 
previously published figures. 

Atomic weight Ik^ 9.112. 

Atomic weight C 12.007. 

1905; 6. Kahlbaum, G. W. A. and Sturm, E. IJeber die Ver- 
andlichkeit des S|)ezifischcn (iewichtes. 

Ztschr. anorg Chem., 46, 237. 

Chem. Ccntrbl., 1905, II, lofiS. 

Compares beryllium to otlier members of tfie same 
group and gives reasons why it was not used in his 
research. 

1905; 7. Levi-Malvano, Mario, (tli idrati del solfato di berillio. 

Atti. R. Accad. die Lincci, Roma, (5) 14, II, 502-10. 

Ztschr. anorg. Chein., 48, 416. 

Chem. Centrbl., 1906, I, 321, 1223. 

Describes a sulphate Iiexaliydralc of tic*rylliiirii which 
he makes from .supersatiiraferl solution and states that 
it yields a blue oxide on ignition, (lives solubility curves 
of the hexahydrate anci alsi:> the telrahyclrate. Con¬ 
cludes that a sulpimte monohyclrate and anhydrous sul¬ 
phate l>oth exist. 

1906; I. Parsons, Charles 1.^. and Rolii«a:in, W. O. Equili¬ 
brium in the System Beryllium Oxide, Oxalic Anhy¬ 
dride and Water. 

J. Amer. Chem. Soc., a8, 555. 

Ztschr. anorg. Chem., 49, 178, 

Chem. Centrbl., 1906, II, 8. 

Made a study of the oxalates of l^rylliiim in the same 
manner as the previous work, (np4, 10) on the sul¬ 
phate and concludes that an acid oxalate does not 
exist and the oxalates of l^ryllimn alone are the mono 
and trihydrates. Further that all of the so-called basic 
oxalates are in reality solid soliitioiw approaching the 
hydroxide in composition. Clive a list unci general 
discussion of basic beryllium comjwiiricts and state their 
belief that no definite basic comixiiintls claiinecl to have 
been formed in presence of water have any real exist- 
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ence as chemical compounds. Cut and drawing of 
crystals of the trihydrated oxalate. Purification of 
material by recrystallization of the basic acetate from 
glacial acetic acid. 

1906; 2. Parsons, Charles L. and Barnes, Stuart K. The Sep¬ 
aration and Estimation of Beryllium. 

Science, 24, 240. 

J. Amer. Chem. Soc., 28, 1589. 

Chem. Centrbl., 1907, I, 67. 

Ztschr. f. anal. Chem., 46, 292. 

Chem. Centrbl., 1907, II, 96. 

J. Chem. Soc., 92, 52. 

Chemical Abstracts, i, 27. 

Beryllium is separated from aluminum and iron by the 
complete solubility of its hydroxide in a hot saturated 
solution of acid sodium carbonate—ferric hydroxide and 
aluminum hydroxide being completely insoluble. Dou¬ 
ble precipitation i.s essential. Beryllium hydroxide must 
l)c washed with water containing an electrolyte in so¬ 
lution, for when pure it rapidly washes through the 
filter in a colloidal condition. 

1906; 3. Parsons, Charles L, and Robinson, W. O. The Basic 
Solutions of Beryllium Sulphate. 

Science, 24, 202. 

Freezing-point determinations, on both dilute and con¬ 
centrated solutions, show that, per mol of SO*, any 
increassc in basic ratio over the normal salt raises the 
freezing-point. The osmotic effect of the sulphate is, 
therefore, always decreased by dissolving in it its own 
hydroxide. The electrical conductivity of the basic 
solutions is less than that of normal solutions contain¬ 
ing the same amount of SO». Migration experiments 
show that beryllium forms no part of the anion. The 
basic solutions are not precipitated by crystalloids; but 
on dialysis hydroxide is left on the membrane, and the 
dialyzed solution hats a lower basic ratio. 
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1906; 4- Parsons, Charles aiul Roberts I%ilwiii J. PerylMiim 
Carbonate. 

Science, 24. 39. 

Normal berylliiiin carlKmate cafi not be iimfle at ordi* 
nary pressures in ccmiact vvitli water. fk.<'C 
(lescrilK^cl !)y Klatxo does not exist, and aiteiii}>ls to 
make it by his inetluKl yield only slightly rarlionated hy¬ 
droxide. Basic Iwryllinin carfmnate appears to have tm 
definite coin|K)situ»n an<l can be almc'^st corri|:ileie!y con¬ 
verted into the hydroxide liy boiling in wmIit. All at¬ 
tempts to increase the firoportion of the CC P, coiii|>onents 
over the profK>rtion aBefOlf failed, although 

COy was passed fi»r three mmitlis tlirongh ilie basic car¬ 
bonate tmder slightly increased firessiire. The basic car- 
k>nates describecl in literature iiiiisf }ia%a=* corilained at 
least one or two per cent, of the carlamate used as a 
solvent or precipitant. 

I90f>; 5. Parsons, Charles L. and I*ii!!er, Carl T. Fiirthc?r 
Study of the Sulphates of lleryHiiiin. 

Science, 24, 20a. 

Crystals were obtained friim lolutions with a ratio as 
high as 3BeO/2SO,,. These crystals are in every case 
the normal tetrahydrate, ami by their sepiiration the 
mother-liquors are rendered more baiic. Kepcatctl at¬ 
tempts to obtain the hexadiydnile ilencrltird Iiy I^vi- 
Malvano (Ztschr, anorg,. Chemk, 48, 446,) have re¬ 
sulted in failure. Althougfi the condttkiii!i cicscriteci 
by that author were faithfully followed titcl cjllier itieth- 
ods used, the tetrahydrale invariably se{»arited. 

1906; 6. Van Oordt, G. Verfahreti Ziir Uterfiiltruiig von 
Beryllium Hydroxide in cinen nicht iiiir ffir Alktll, 
sondern auch fur Saiire schwcridsliciteii lic|w. unlds- 

lichen Zustand. 

Kl Patent, 12m. Mo. 165,4^ of Sept, la, 1^3. 

Chem, Centrbl, 1906, I, 

A patent on the principle ptiblished by fitter and Van 
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Oordt (1904; 2) which he claims to apply to a method 
of separation. 

1906; 7. Brau, F. and Van Oordt, G. Verfahren Zur Tren- 
nung der Beryllerde von Thonerde und eventuell Eisen. 
KL Patent, 12m. No. 175,452. 

Chern. Centrbl., 1906, II, 1370. 

Chemical Abstracts, i, 2316, 2514. 

A patent for the separation of beryllium on the princi¬ 
ple described in 1906; 2. 

1906; 8. Glassmann, B. Zur quantitativen Trennung des 
Beryllium von Aluminium. 

Berlchte, 39, 3366-67. 

Chem. Centrbl., 1906, II, 1584. 

Chem. Abs., i, 151. 

Claims to separate by essentially the same method as 
proposed by Berthier (1843; discarded as early 

as 1844 (1844; i) by Bottinger. 

1906; 9. Glassmann, B. Zur quantitativen Bestimmung des 
Berylliums. 

Berichte, 39, 3368-69. 

Chem. Centrbl., 1906, II, 1584. 

Chem. Abs., i, 152. 

Precipitates beryllium hydroxide from neutral solution 
of pure salts by a mixture of potassium iodide and 
iodate after previous removal of iron and alumina. Has 
the advantage over NH^OH that the precipitate is 
easily washed. 

1906 ; 10. Tanatar, S. tJber die Wertigkeit und das Atom- 
gewichte des Berylliums (Spezifische Warme des Beryl¬ 
liums oxyds). 

Jour. Russ. Phys. Chem. Ges., 38, 850-54. 

Chem. Centrbl, 1906, II, 1807. 

Determines the specific heat of the oxide at 100-117^^ 
as .2898 and calculates therefrom an abnormally low 
specific heat for the metal, and argues therefrom for the 
tetravalency of the element exactly as the well known 
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low Specific heat of the elcmeiil was formerly used as 
;iii arffiiment f<ir its trivalency. 

1906; u. Olinstead, C’harles M, i)ie naiif!eii>.pektre!i naiie 
verwandte Verliiinhm>^en. 

Zeit. f. wiss. 1 ‘hotof'rapliie, 1‘hotophysic n, Photo ■ 
chemie, 4, 355-91. 

Cheiii. Centrld., 1907, 1 , 147. 

Studied tlic hand spectra <»f P.a, Sr, (*a ami Could 
obtain no spt-clnim from iKTylliiiiti chloride atul thinks 
temperature was prol»al»ly not hij»h s'mnit'h for this pur¬ 
pose. 

1906; 12. I'ViedheiiTi, Carl. Zur (piantitativeii Trenming ties 
Herylliums umi Ahuninimiis. 

Ik-richte, 39. 

Cheni. Ccntrhl, 1907, I, lyl. 

Chem. Ahs., i, 277. 

Calls attention to the fact that (»lassinann‘s (n//); 8) 
supiHi.scd new method had Inten proposetl much earlier 
and tried by several authors. 

1906; 13. Parsons, Charles L. Berylliuni Nitrate. 

Science, 25, 402. 

Prepares Bc(NOg)j.4HjO by erystallitdng front strong 
nitric acid. Cry.stals very deiiqiiesttent, lose their 
easily, arc stal»le «>nly in .strong nitric acid or in air 
saturated with its vafKtr, melt in their own water of 
crystallization at 60.5, soluble in alcohol and in acetone. 

1907; I. Glassmann, JJ. t)l>er die Koustitution der fettsauren 
Salze dcs Berylliums und stir Wertigkeit des letztcrn. 
Chem. Ztg., 31, 8-9. 

Chem. Centrbl., 1907, I, 707. 

J. Chem, Soc., 9a, 109, 

Chem. Abs., i, 701. 

Criticises the conclusions of Tanatar f >904; 3) that tlie 
basic beryllium salts of the fatty acid series show beryl¬ 
lium to be tetravalent. Explains valency m divalency 
ftasis. 
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1907; 2. Kuhne, K. A. Vorfahrcn zur Darstellung von 

Metalk'ii, u. s. w. 

Patent K 1 40a, Ko. 179,403. 

Chem. Ceiitrhl., 1907, I, 1474. 

Frciposes to separate He, P>o, Si, etc., by Goldschmidt’s 
aluitiiiiinn inctliod by adding them to the mixture in the 
form of cliIoral€.H or perchlorates. 

Kp7; 3, Parse ms, Charles L. The Vagaries of Beryllium. 
Science, 26, 5%“74. 

Cliem. News, 96, 131. 

Address of the chairman of the Inorganic Section, To¬ 
ronto meeting, American Chemical Society. 

1907; 4. Glassmann, P». Zur Kentniss der Chromate des Beryl- 

runns, 

Herichte, 40, 2602-4. 

Cliem. Centrfd., 1907, II, 375. 

Chem. Abs., i, 2352. 

Claims to have made neutral chromate, BeCr04.H20 by 
“neutralizing” a concentrated water solution of chromic 
acid with liasic beryllium carbonate and evaporating. 
()!>tainecl reddish yellow nionoclinic crystals which are 
decomijosed l)y water with separation of a basic chro¬ 
mate, to which he gives the formula, BeCr04.6Be(0H)2 
or by precipitation of ammonium chi-omate with BeSO^ 
.soliitbn. 

(Other investigators who have tried to produce the 
chromate in this manner have obtained only indefinite 
basic mixtures.) 

1907 ; 5 Steinmetz, Hermann, tiber Beryllium Acetate. 
Ztichr. L anorg. Chem., 54, 217-22. 

Chem. Centrbl, 1907, II, 528. 

|, Chem. Soc., 92, 673. 

Chem. Abi., x, 2672. 

Basic beryllium acetate gives octahedral crystals, from 
organic solvents which on sublimation yield doubly re¬ 
fracting leaves and prisms. It forms an unstable com- 
poimcl, Be*0(A€)r3C»HgN in <^ld pyridine. He made 
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normal beryllinm acetate, Be(C2H302)2 for the first time 
by heating equal parts of basic acetate and glacial acetic 
acid with 5-6 parts acetic anhydride for 2 hours in a 
sealed tube at 140^. It forms double refracting small 
leaflets which are insoluble in water, alcohol, ether and 
organic solvents. They are hydrolyzed by continued 
boiling in water, melt with decomposition at 300° and 
yielding a sublimate of the basic acetate. 

19075 6 . Glassmann, B. Ein Beitrage zur Bivalenz des Beryl¬ 
liums. Das Berylliumpikrat. 

Berichte, 40, 3059-60. 

Chem. Centrbl., 1907, II, 777. 

J. Chem. Soc., 92, 695. 

Chem. Abs., i, 2539. 

By ^'neutralizing’’ a water solution of picric acid with 
basic beryllium carbonate, obtained a substance 
in yellow scales to which he gave the formulas 
Be(CQH207N3)2.3H20 by calculation from its BeO 
content. By treating with ether he states it loses one 
molecule of water. On drying all the water is removed 
and the residue was soluble in alcohol, acetone, and py¬ 
ridine but difficultly soluble in ether. In acetophenon 
it gave a freezing point lowering giving a molecular 
weight of 465. By the action of water it is hydrolyzed 
and yields a basic mass to which Glassmaun gives the 
formula Be (C^HgO^Ng) 2.2oBe (OH) g. 

1907; 7. Bourion, F. Action du chlor et du chlorur de soufre 
sur quelques oxydes. 

Comptes rend., 145, 62-64. 

Chem. Centrbl., 1907, II, 880. 

Chem. Abs., i, 2988. 

Beryllium oxide is converted into BeClg by the action 
of a stream of Cl and SgClg at a red heat. 

1907; 8. Nicolardot, P. Glucinium ou Beryllium. 

Bull. soc. chim., (4) i, 675-81. 

Chem. Centrbl., 1907, II, 1152. 

Argues in favor of the French usage. 
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1907 ; 9. Stein, Gerh. tjber die Darstellung einger Silicate. 
Ztschr. f. anorg. Chem., 55, 159-74. 

Chem. Centrbl., 1907, II, 1218. 

Obtained a meta silicate BeSiOg with a density 2.35 and 
an orthosilicate with density 2.46 by fusing the oxide 
with SiOg in a carbon tube oven electrically heated to 
above 2000°. Melting point of each about 2000°. 

1907; 10, Parsons, C. L., Robinson, W. O. and Fuller, C. T. 
The Soluble Basic Sulphates of Beryllium. 

Journal of Physical Chemistry, ii, 655. 

Chem. Centrbl., 1908, 1 . 

J. Chem. Soc., 94, 105. 

It is shown that a solution of beryllium hydroxide in a 
solution of beryllium sulphate raises the freezing point 
of the latter and lowers its conductivity. The solutions 
obtained are not colloidal nor does the beryllium enter 
into a complex anion as is shown to be the case when 
a berylonate is present. 

1907; II. Parsons, Charles L. Solution in a Dissolved Solid. 
Jour, of Phys. Chem., ii, 660. 

Chem. Centrbl., 1908, I. 

J. Chem. Soc., 94, 89. 

An explanation presented with several analogous ex¬ 
periments to account for the solubility of Be (OH) 2 in 
solutions of beryllium salts. 

1907 ; 12. Tanatar, S. and Kurowski, E. K. tjber einige Salze 
des Berylliums und Zirkoniums. 

J. Russ. Phys. Chem. Soc., 39, 936-43. 

Chem. Centrbl., 1908, I, 102. 

J. Chem. Soc., 92, 888. 

Adhering to his previously announced belief in the 
tetravalency of beryllium, he claims to have made salts 
of several organic acids by saturating their water solu¬ 
tions with basic beryllium carbonate. By evaporating 
these solutions and analyzing the solid obtained for BeO 
only, he calculates the formulas given below. Formate, 
Be(CH03)2, Basic Formate, Be40(CH02)fi. 


in' lll’IKVIJJfM 


CrotniKiU*, ltr,c )(C\I -Milulik* in !irii;i^riir ami al¬ 

cohol, crystal^, vulalilt* with ihxump^i-iium. iVi\%*s 
iinrrnai tn<.iit*cn!ar wrii^lit in hvnnmv. 

Jsocrotonatc\ niiich iht* ^aiiu’ as ilir rrciiuiiair, 

Lafviilinatr. )I iJ in vvalrr. aloilii#! 

and iRTii'.riH’ and frcH'/ini; |i*4nl in lirii/iiir rorrr:*%ji€.iink 
to ab«»vi*. 

Succinate, Ik*/>t t* J Id b ^ - ttliiie fiowilrr iiiMiliilile in 

iKniKcne and alcohuL 

Maleate ami l’k!iiiarali% l#eC\ll,n^, 

Cilracoiiale. Ik-C*/!/ 

Also olitained derivatives«/ the iKmic liiilyrate and fir**- 
prionate as fullnvs !iy lliriii %vit!i acetyl 

chloride. 

Be/.){C/1/)«)4.(CJ 1/iiielling jMiiiil 15’% killing 
I'loiiit 35t*b soliilile in lini^tem* and rilier, 

1 /mellitig fMiiiil U/\ kilk 
point willioiil decemijiosiiiMri. Solidik in lifiwriie 
and Ciller. 

(Note. While the acety! derivatives of |!ie well known 
butyrate and profirioniitc can |irotiatily be drjMnided 
uik;)ii, the Halts eniimfrated akive inTf! roiifiritia 1.1011 ai 
it if a 1‘^rfcct.ly iimpk? nniller to gel rcsidites of this cliar» 
acter with organic aeitls whirh will ralciilalc aliiiosl any 
forrmda if their coiiicitl of k*ryllitiiii oxiilr m flic only 
criterion. It should also la! reiiieinlu^reti that the ad* 
dition of liasic k*ryllitiin ciirk,niitlc to any orpiiiic arid 
lieyoiid the ainoiinl iieressary to ilir ii«irnia} sail 
causes solutions of the siilislance foriiiril to have a 
higher freerJng ixiinl .than the irihilinfi of tfir mmmt 
salt* which might easily amniiil. for llir iii«ilrrii!ar 
weights caleiiktcd wittiiii the liiniti of errnr of Tatalar's 
experimentfi. Certainly neither the iiciriinil foriiiatr itrir 
the* liasic formate of I,.acotiibe ran tie preparwl in the 
presence of water* and miny atieinpls at prrfarifig 
the sticciimles by the comjiiter of this liihliogfapliy havi* 
resiiltoi' only in indeinile mmtmm of variable mm* 
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position, one of which could easily have been found to 
meet the description of Tanatar’s succinate and still 
have been simply a solid solution.) 

1907; 13. Tanatar, S. M. and Kurowski, E. K. Beryllium 
and Zirconium Benzoates. 

J. Russ. Phys. Chem. Soc., 1907, 39, 1630. 

J. Chem. Soc. (London), 94, 166. 
l>y action of water solution of sodium benzoate on a 
solution of beryllium acetate, he obtained a white 
amorphous substance, soluble in benzene and acetone 
which from its BeO content he assumes to be a ben¬ 
zoate of type Be40(Ac)6 and claims it is similar to a 
zirconium benzoate, similarly obtained as a further ar¬ 
gument for the tetravalency of beryllium. 

1907; 14. Raikow, P. Weitere Untersuchungen liber die Ein- 
wirkung der Kohlensaure auf die Hydrate der Metalle. 

Chem Ztg., 31, 55 . 87. 

Chem. Centrbl., 1907, i, 695. 

Chem. Abstracts, i, 825, 967. 

Beryllium forms no carbonate unless possibly a basic 
carbonate of composition BeC03.3Be(0H)2. 

1907; 15. Biltz, W. and Zimmermann, Fr. Ueber die Ein- 
wirkung von Silbeniitrat and Mercurinitrat auf einige 
Anorganische Hydroxide. 

Berichte, 40, 4979 ^ 84 - 

Chem. Centrbl., 1908, I, 444- 
Silver nitrate is without effect on beryllium hydroxide. 
Mercuric nitrate solution is colored yellowish red by 
the neutral hydroxide. Authors conclude from com¬ 
parison that Be (OH) 2 has an ion solubility of the high 
order of io“^. 

i()o8; I. Glassmann, B. Zur Konstitution der fettsauren 
Sake des Berylliums, uber einige Neue Beryllium 
orthosake und liber Sake organische Orthosauren 
anderer Elements. 

Berichte, 41. 33 - . 

Argues for his constitutional formulas for orgamc 
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herylliuin ccHii{K.iinid.s as ai^aiiisi Taiiatar. Also ollciss 
the new salts all of wliicii need roiifiriiialifin 

by e(iuilibriuni experiments Ijeiure heiiig ai*re|ileii (See 
note upj; 13): 

Lactate, HeA)(CaH^C) Id L rryslals, solulik in 
water; 

(■.llycolate, L K cry: 4 ;tls. Miliibic! in 

water; 

Trichloracetate, Bed mass; 

Kthylglycolate, Ik/ I ^ / J 

I'lienylglycolate, Ite^C )(C,. 11 r,.C "^ i I d'. I., i.: 
Chloroproprionate, ISe/.)C'C3lI|Clt ^ 1 / ^: 

Salicylatia Ikd.HC/I/dj^^ 

Cyanacetate, Be4C)CC%l!2 C'X^L)^, glassy mass, 
Dichloracetaie, Ik/ UC/ IC!/1,rrysialliiie ; 
Monobroinacetate, llv^i H.i’./ Iglb'C t^|^. cryslalliiir . 
Moiiochloracetale, Be/.B'CJl/dtcrysialhiie 
Moiic>broriiprc»prioi,iali% Be/XC/l/IrC'la'Lj, crysialliiie. 
All the alxive '*salls** are easily Mi!ii! 4 e tii waiter, iii- 
soluble in lanii^ene and eliloroforiii aiitl all tioii-wilalik* 
All were made by the ivaler suhiticiii of 

the acid with bask k^rylHiiin carkinale and eva|irirat* 
ing» The coiiifHisiticitt of tlie solid residiie wis in- 
ferred from the contriil of ,Bi *0 fmind, adiliiig water 
of crystalltEalion where necessary to tiimke the cmlcii* 
lated ciiianlity of oxifle itgree ihtrewith. 

1:908; 2. Noyes, A. A„ Bray, W, C. aii<l Siit^ar, tL B. A Sys^ 
tern of Qiialitative Analysts for the Cornitioii Idiiiienls. 
Part III Analysis of the Aliiiniiiiiiiii and Iron Cmnps 
including Beryllium, Urafiiiiiib Viiiadiiiiii, Tilaiiiiirfi, 
Zirmnium and Thallhitn. 

J. A flier. Chem. Soc., 30, 481 

3. Cameron, F. K> and Robtiison, Wt C). Tiie Action of 
Carbon DioKide under Pressure iifiori a Frw Metal 
- Hydroxides at o®C. 

Jour. Phyi. Chem., la, 562* 

The authors show that no deitiitf, ctrlMiftiile of brryllitiiti 

exists. . 


A30 

o ' 'i 




'O 












. 

linoARY j| 

INDEX OF * » 


Ampola, G., 1899, 14. 

Atkinson, B. A., 1895, 9, 
Atterberg, Albert, 1873, 7, 8 ; 1874, 
I; 1875, 4. 

Austin, Martha, 1899, 8, 9. 

V. Awdejew, 1842, 2. 

Balard, A. G., 1834, i. 

Becquerel, A. C., 1831, 2. 

Behrens, H., 1891, 2. 

Berthier, Pierre, 1843, 2. 
Berthemot, 1831, i. 

Berzelius, J. J., 1815,1; 1823, i; 
1825, I ; 1826, I, 2; 1831, 3; 
1833, 2 ; 1834, 2. 

Blake, James, 1882, i. 

Bilitz, W., 1907, 15. 

Biot, Jean Baptiste, 1838, i. 
de Boisbaudran, Lecoq, 1882, 3. 
Bondard, O, 1898, 10. 

V. Bonsdorfif, P. A., 1828, 4. 
Borchers, W., 1894, 4 ; 1895, ii. 
Bottinger, Heinrich, 1844, i. 
Bourion, F., 1907, 7. 

Brauner, B., 1878, 6; i88r, i. 

Braw, Frederick, 1906, 7. 

Bray, W. C., 1908, 2. 

Brogger, W. C., 1884,4. 

Brunner, Ludwig, 1900, i, 

Bunsen, R. W., 1875, i. 

Burgass, Rob, 1896, 7, 

Bussy, Antoine Alexandre, 1828, 3. 
Cahours, A., i860, i; 1873, i- 
Cameron, Frank 1908, 3. 
Carlton-Williams, W., i88o, r. 
Carnelley, T., 1879, i; 1880, i; 

1884, 9, 10. 

Caron, H., 1858, 3. 

Clarke, F. W., 1883, 4, 

Classen, A., 188r, 3. 


Chabrie, C., 1886, 5. 

Christiansen, C., 1873, 9- 
Ciamician, G. L-, 1880, 5. 

Combes, Alph, 1894, 6. 

Cooke, J. P., 1886, 6. 

Cossa, A., 1877, 2. 

Crookes, W., i88r, 4; 1887, 3. 
Curtins, Th., 1898, 12. 

Damour, A., 1843, 3* 

Dana, B. S., 1889, 2. 

Davy, Humphrey, 1809, i. 

Debray, Henri, 1854, 2; 1855, i ; 

1867, I. 

Delafontaine, M., 1865, i. 

Deville, St. Claire, 1858, 3. 

Donath, Bd., 1883, 3. 

Duboin, A., 1896, 5. 

Du Menil, 1823, 2. 

Bbel, Fr., 1887, 2. 

Ebelmen, J. J., 1851, i, 2, 3. 

Blten, M,, 1893, 4. 

Bkeberg, A. G., 1802, i. 

Faktor, F., 1901, 5. 

Flink, G., 1884, 4. 

Florence, W., 1898, 13. 

Formdnek, J., 1900, 3. 

Franck, L., 1898, 20. 

Frankland, B., 1861, i. 

Fremy, B., 1853, i* 

Freundlich, H., 1903, i. 

Friedel, Ch., 1892, 7. 

Friedel, G., 1901, 4. 

Friedheim, Carl, 1906, 12. 

Fuller, C. T:, 1907, 10. 

Gay-Lussac, L. J., 1811, i. 

Genth, F. A., 1884, 6. 

Gibbs, Walcott, 1864, 2, 3, 4. 
Gibson, John, 1893, 3. 

Gladstone, J. H., 1896, ii; 1897,6. 



tmmx OF AUTIIOKS 


ryo 

Glaser, Chnrks, H. 

Grlassmanii, B., 9 i *W» 

4, 6; I. 

Gmelin, 1.., iSt»i, i; iBiii, t. 
{'.oldsdnniflt, H., 14. 

de GraiiuHit, IL, n. 

Grandeau, 11 .» 1SH6, 2. 

Gnit/el V. Gnit/n A., ^4. 

Haber, F,, and Van Oordt, G., 
1904, 2,4. 

Harper, I>. N., 4. 

Hart, lidward, iH95, 6. 

Hartley, W. N., 1^83,5; 1SB4, 5; 
IC^ H, J, 

Haiwluifer, K., 18S3, 6. 

HaiUeftnulle, F., iHHH. 4, 5; 

9, i«, 14; 

Havens, F. S., 1H97,1, 2; 1H99.5, 6. 
Heller, J. F., 1H37, i. 

V. Hdinolt, Haim, iH 9 . 4 » 3. 

Henry, 1895, 8. 

Henn«, 1866, 2, 

Henikr, Fr.. i 897 » 

Heyl, Fattl, 1S94., 2. 

Hibl>ert, W., 1897* 

HlSber, R., 189B, 9, 

Holit, N. On 1873. to, 

Hofmeiiter, F., i% 9 , i. 

Howe* James L., 1905. 

Humpkige, T, B., i8io* 3 ; i8f|3, s, 
7 ; 1BS5, i; 1B86, I. 

Iteig, Hn 1899, 13. 

Jalm, Hans, 1891, 5. 

John, J. Fn iSii* 2. 

Joule, J. P., tHB, I. 

Joy, Chm*^ 1863, 1. 

Karnojitoky, A., 1892, 5, 
KaWlmum, G, W. A, md 
Bn 

Klateo, a, 1S69,1. 

Kiesow, F., iS^, 9* 

Klum, Kn 1SS8, 2. 

V. Kobell, Fr., 1S32, i* 

Krliis, Gerhard, 1B90, 4, §, 6, 7. 
Kihae, K. A., 1907, 4. 


i Kiirowski, li, pk‘ 7 , i*% 13* 

I f,i4t*rmibe, If., 2 ; 19*12, 3. 

' barsHMii* Ak'srl, iti. 

LiivrofI, V,, 1BH4, 2, 3. 

; Lea, 31 , Carry, 1H4H. 2. 

iMmm, I*., l% 5 « 3; 1 %?. 

B; iHf#, J, 4. 3. b. 7; l%f|, IL 

Lewy, II., iHfi/, I, 

: Ley, IL, F»- 

Lirlirriiiaiiri, I.*.,, 3 ; if, 

lb: 7, 

! Link, If. F., J* 

’i L<M-*kyrr, V. N., 1B7H, ro, 

; MrMiilioii, C. A., i%2* 4 ‘ 
iMalliirtl, li., iHHj, 4, 
df* Marignar, C., 1873, 1, 

j Mayriiokr, Jw,, iHUy, 3, 

I Mriidekrf, H., 1879, 3 ; iB%, 3. 

Meyer, Lolliitr, $ ; 18%, 11 ; 

I 1887 , I. 

I 3 leyer, StflkfL i« 99 « 3 * 

; %Ummth Heitri, iH, 

MwratiL ib» L 4» S» 7 « 

Mrmiiitr, A., 7* 

Mtilkf, iln iBSli 
Ifytri, lilpli En 19*^, 7. 

^ Ntiieli, A. C'n b. 

Netsitiafiti, CL, I«II8, I. 

KirokrdciL lb* 

Mielnefi, E. A,, if»», i, 

Hilton, L» Fn 1B75* t, 3; 187^ c* 

I 2 ; 1878* I, 3, 4, 7f 8; i» 
j 8 , f, i<b tt; isai, 7 * 81 
j Noy«, A, An ifrfi, 2 « 

i Olmileail, L., *G 

Orel way, J; M., 1838* t; i8|f# 

: CMIoff, Wn li#, 11* 

; Clutrafd, L,., lipL ii» 

] Parl11t1a.11, TliwMlcirei libt* L 

j Par»fi% Cliarit* Lwllirtipi 191^1 5* 

I m, in 

j It mi tWi 3 * 

I Ptclle, 1877, 2, 

1 Ffiiietcl, i, Ln f ; iW, 4 








INDEX OF AUTHORS 


171 


l\Tre>% A,, 18H8, 4, 5; 1890,9, lo; 

1H93, I. 

Fcrti/., J., 1847, I. 

Petrrsi-n, lunil, 1H90, 8. 

Tel I* I sen, 1899, i. 

FcltersHoii, Otto, 2B78, 2, 3, 4, 8; 
iHHo, 6, 7, 8, 9, 10; 1884, 7, 8; 

1H85. 3, 


Philipp, J., 1HH3, 2. 

Playfair, f,., 1H4H, r. 

Pollok, JaineHHolms, 1904, 1,9, 12; 
Prudlumniie, M., 1895, 7. 

Po7.r,i* Hscot, M. K., 1899, 4 * 
Raikow, P., igoy^ 14. 

Riifiniielsberg, C., 1891, 4. 

Kauier, (r., 1892, 2. 

Rdimch, H., i88i, 2. 

Reiiz, Carl, 2903, 3, 4. 

Ketgtfni, J. W., 1S96, 4. 

Reynolds, J. K,, 1876, 3; 1880, 4; 

18K3, 8, JO. 

Eiets, P., 184s, I. ■ 

EifiiK?, P., 1,895, ^2. 

Elifiom, J., 1B98, 12. 

Eivoi, L. IC, *850, r. 

Robin son, W. O., 1906, i; 1907, 10; 
1908, 3. 

Eosnari, E. J,, 1898, 17. 

Eooxofxiotii, H. W. B,, 1891, i. 

E«e, G*, 1864, I. 

Ec»e, IL, 1S27, i; 182S, i; 1842, i; 

1843, 1; 1S48, 2, 3; 1855, 2,3. 
Rosenlteim, A.» 1S97, 4; ^3* 

Rdiiilcr, C., 1S7S, 9. 

Rowland, IL A., 1895, 4. 


Miibenbauer, J., 1^2, 5. 
liytlberg, J. R., 1890, 13. 

C, 1S92, ,1. 

Brhftffgotucli, F., 1840, 2 . 

Seliank, T., iSojf, 2. 

Sclitercr, T,, 1840, 3; 1842, 3* 
Scteffor, O., iS 59 » 5 - 
8 ctil«dmil€li, F,, 1902, 4, 

Sclileier, M., 1892, 6 . 

Stttitti, R, 1S8S. 3; 1S90,2; 1891,6. 
S«bert, K.., 1893, 4 - 
Sfflitli, Mgar R, 1878, i; 1894, 2; 
i 895» 9' 


Spear, A. B., 1908, 2. 

Stein, Gerh., 1907, 9. 

Steinmetz, Hermann, 1907, 5. 
Stolba, Fr., 1889, i. 

Strohecker, R., 1886, 3. 

Stromeyer, F., 1812, i. 

Sturm, E., 1905, 6. 

Talnast, R. R., 1895, 4. 

Tainmanii, G., 1885, 2. 

Taiiatar, S. M., 1904, 3; 1906, 10; 

1907, 12, 13. 

Thal^n, Rob., 1869, 2. 

Thenard, L. J., 1811, i. 

Thomsen, J., 1870, i; 1871, i; 1873, 
3; 1874, 2, 4. 

Toczynski, F., 1871, 2. 

Topsoe, H., 1872, 2; 1873, 5, 9- 
Traube, H., 1894, i, 3. 
Trommsdorff, J. B., 1833, i. 
XJlpiani, C., 1899, 14. 

XJrbain, G., 1901, 2. 

Van Bemmelen, J. M., 1882, 2; 
1898, 19. 

Van Oordt, G., 1903, 5; 1904, 2, 4; 

1906 , 5 , 7 - 

Vauquelin, E. N., 1798, i, 2, 3, 4, 5; 

1799 , E 2 . 

Vincent, Camille, 1880, 2. 

Vogel, Fritz, 1903, 2. 

Wagner, J., 1890, 12. 

Walden, P., 1894, 7. 

Wallworth, K. A., 1883, i. 

Warren, H. N., 1895, 10. 

Way, A. F., 1899, 5, 6. 

Weeren, J., 1854, i. 

Weinland, R. F., 1902, 4. 

Welkow, A., 1873 , 3 , 4 , 5 » 6 . 

Wells, H. L., 1889, 2; 1901, 3. 
Wetherel, E. W., 1904, 8. 
Williams, C. G., 1873, 2; 1877, i 
1880, I. 

Winkler, C., 1890, 3; 1891, 3. 
Woge, P., 1897, 3, 4. 

Wohler, R, 1828, 2; 1864, i. 

Wulff, G., 1889, 4. 

Wyrouboff, G., 1894, 5; 1895, i 
1896, i; 1902, r, 2. 
Zhnmermann, A., 1887, 5. 


INDEX. 


A. 

Acetate, basic, prep, and prop., 62, 179B, 5; 1H5H, i; 1901, 2; Ufri, j; I9fi3, 5; 

A. 4» 5 ; i«)o6, I. 

basic, double with basic butyrate, 64 , is. 
l>a.Hic, double with basic |'irc»pionate, 64 , 12. 

normal, prep, and prop., 40, 1907, 5. 

Acetylacetoiiiite, prep., prop, mid annlysia, 40 , 1894, 6; S’ 

Acid Salts, discuanion, 45, 

Alisorption spectra, 13, 3. 

Alexandrite, artificial, 1887, 4. 

Alloys, prep., 15, 1896, 3; 189H, 17, 18; 1S99, 7, ii. 

with C«., IS, i%7, 8; iHtjS, 3 , 4. 

Alurnimite, 39, 1841, 3. 

Aluminum plat, cliloride, 1874, 5. 

Antinionitte, 38 , 1887, 3. 

Appiiratuii for eltclrolylic prep., 12, i%|, 4» 

Arc ipectra, 13, 1883, 5 ; i%5, 4. 

Amenate, ortho, 38, 1875, 4. 

add, 45, 1875, 4. 

Arnenide, prep., 15, 1828, 2. 

Atomic volume, oxide, 23, 1855, 3. 

Atomk weight, 14, 1B15, s j 1S26. i; 1842, 2; i8s4» *; 1855, 1; il%, 1 ; 1874 
3 ; 187B, 5, 6, 8; fSSo, 6, 7, 8, 11, ii *, 1^1, t ; 1 ; iSBj, 4, 7, 8, f, 

10; 1S84, s; 1885, I; 1886, t ; 1890, 1,4?; 3» ^ 5* 

B 

Bacteria, action on nitratefi. 

Basic Acetate, 62, 1903, 5 ; 191^, 4, 5 ; 191^, t ; 1907, 5. 

prep,, prop, and iinalyssi, ifc.#!, 2 ; 1902, |; 1914, 

Butyrate, prep, and prop., 64, 1902, 3; iffj7, 12. 

Formate, prep, and prop., 64, 1902, 3; 191^, It* 

Isobutyrate, prep, and prop., 64, 1901, 3* 

Isovakrate, prep, and prop,, 64, 1902, 3* 

Oxalates, 66, 19^, i* 

Propionate, prep, and furop., 64, 1902, 3; 1907, it* 

Sulphates, See Sulphate, \mmc, 

Basic Salts, dIsciiMion, 61, 1906, 1; 1907, 4. 

list of, 1906, I; 1907, 4. 

Batic Solid Phaset, ladeBisite, 65, 69. 























INDEX 


173 


Benzoate, basic, 71 , 1907, 12. 

Beryl, artificial production, 1873, 3 ; 1893, i; 1893, 4. 

preparation of beryllium compounds from, 4. 

Beryl, decomp, of, 1801, 2; 1855, i; 1859, 3 ; 1863, i; 1884, i ; 1889, i; 1893^ 
3; 1895, 3, 5, 6 ; 1898, 5 ; 1902, 2. 

Beryllium ethyl, 39 , prep, and prop., i860, i; 1861, i; 1873, i. 
methyl, 39 , 1884, 2, 3. 
metallic, preparation 12. See metal, 
chloride quinoline, 20, 1903, 3. 
propyl, 39 , prep, and prop., 1873, 1. 

Beryllonates, 27 . 

Beryllonite, method of analysis, 1889, 2. 

Borate, basic, 70 , 1878, i ; 1890, i, 4, 5 - 
Borocarbide, 26 , 1898, 7. 

Bromate, 29 . 

Bromide, metal from, 11 , 1895, 10. 

prep, and prop., 21, 1828, 2; 1831, i; 1879, i; 1880, i; 1884, 9, 10 ; 
1899, II. 

vapor density, 1886, i. 

Butyrate, basic, prep, and prop., 64 , 1902, 3. 

basic, double with acetate, 64 , 1907, 12. 

C 

Camphor Sulphonate, 44 , 1894, 7. 

Carbide, discussion formula, 1895, 8. 

prep, and prop., 26 , 1895, 2; 1897, 5 ; 1899, ii. 

Carbonate, magnetic properties, 1899. 3. 

prep, and prop., 38 , 67 , I 79 ^» 5 » 1840, 2 ; i 854 > 1862, i; 

1869, I; 1890, 2; 1893, 4; 1904, 1; 1904, 5; 
1906, 4 ; 1907, 14; 3. 

action of NH^Cl upon, 1848, 3. 

Carbonates, double with alkalies, 53 , 1855, i; 1869, i; 1886, i. 

Chlorate, 29, molecular solution volume, 1894, 3. 

Chloride, 19 . 

hydrolysis of 17, 21, 1899, 10 ; 1900, i. 
taste due to cation, 21, 1898, 9. 
basic, 70 , 1873, 7 » 8 ; 1875, 4 * 
with ether, 20, 1875, 4« 
double with Xl, 48 , 1888, i. 

anhydrous, prep, and prop., 19 , 1827, i J 1828, 2; 1842, 2 ; i 855 » ^ > 

1869, I; 1880, 6, 7,8; 1885,3; i 887 ; 
I; 1897, i; 1898, 5; 1899, ii; 1904, 
I; 1904, 5 ; 1904 ) 12. 
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Chloride, cltniidt* with II14. H», An, 47 , 4 S, 7 » 

hydrous, 10, i.Hii. J ; 7 : iMyj, H, 

iloilhlr of Ilg iifid Hr, 4 ?, iHjH, 4. 
diJlihll* ivilli Fr, 4 S, iHHH, 1, 

Cr. 4 i, inm, I, 

I, 48 , Pf>rJ, 4. 

mliirtioii hy rli’iirinty, J 

inrUil from, ||, 11. 

friirlwriul **iil 4 tii.s 4 lioii, M, 1^1% 

rndtiliK 30 , iHpi, I, I* ^1, iri, 1, 

vii|:»«r fipn^ity. ao, 7, H; li-Hli, 1, 

hiisii% |irr|MM!iofi, 17^8, 5, ifiij, 1. 

of foriiiiilhm. 10 , O- 
hcMl of fir)|iilh*ii, MOf 9. 
acitiiii ii|wiii rolloidiil 1. 

iiiiigiirtir |■♦rrl|»,, y. 

iiiriiwtihir wl, hi }.tyridifi«% l%7. 4. 

Cliloroprci|ii«iiii4tt, 71 , 19^ ai* r. 

Citrilt?, hiiiii* |>rr|ifiriil}osi, 7 i, 17*#, 

Cllwcoiiit^, 44 , 17 . 

Chrofiinit, talt% 70 , 1811, 7 ; 1^7.4, 7, i, 4,. 

itririiwl, 3 S, 4 > 

Chroitill#, 35 , 11 ^ 7 . 4^ 

Coltiotlmle, 3 S, 1890, Jti» 

Coiis|il«3iiiy of li#rylltaiii, itj 1901, 4,, 

Crysitli III M0Wpl|i€ 1I98, i,|, 

Cryiobfryl, |irt|i., i%ii, f. 

Crotoriatt, htute, 70 , i t, 

Cyaoscttatt, tiiwiir, 70 , i, 

Cyaaiflf#, 35, 1871, a; 1871, 7; 0 ; if 

Cyiiiopliiitit, ariiidal 

O 

0 ,1799, F 

Dttefffiittiiticiii ill titryl, W, F |. 4; iii|, f. 

IMtnaittatloft, In monaiit#, lifft, I; 10. 

IMtfwIfiatloii., i84i, iWo. 1 * iiit*|, i%|* 4 
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m 

Emerald, artificial, 1877, i ; 1888, 4. 

coloring matter of, 1864, i; 1873, 3. 
artificial production, 1873, 3. 
color of, 1857, I. 

Ethylglycolate, basic, 71 , 1908, i. 


F 

Ferrocyanide, 39 , 70 . 

Ferricyanide, 39 , 187 r, 2 ; 1873, 7 - 

Fluoride, prep, and prop., 18 , 1823, i ; 1869, i; 1898, 8; 1901, 3 ; 1904, i. 
prep, of metal from, 12, 1898, 3, 4; 1899, ii. 

double with K, Na or NH4, 49 , 50 , 1823, 1; 1842, 2; 1855, i; 1864, 3; 

1873, 2; 1893, 2 ; 1898, 3,4; 1899, II. 

Fluosilicate, prep., 39 , 1823, i. 

Formate, basic, prep, and prop., 40 , 64 ,1902, 3; 1907, 12. 

Fumarate, basic, 44 , 1907, 12. 


O 

Glycolate, basic, 71 , 1908, i. 

H 

Halides, double, 18 , 1901, 3. 

History, 2. 

Hydride, 1891, 3. 

Hydroxide, 27 . 

basicity of, 28 , 1899, xo. 

Hydroxides, prep, and prop., 27 - 28 ,1840, i, 2; 1854, i; 1855, i; 1871, 2 ; 

1873,7,8* 1874, i; 1880, 2; 1882, 2; 1891,6; 
1895,7; 1898, 19; 1902, 5; 1903, 4; 1904,2. 
Hydroxide, magnetic, prop., 28 , 1899, 3. 

heat of neutralization, 28 , 1871, i; 1874, 1890, 8, 

solubility in beryllium salts, 27 , 1904, lo; 1906, i; 1907, 10, ii. 
Hydrolysis of salts, 17 , 1899, 10; 1900, r; 1904, 10. 

Hypophosphate, 37 , 1891, 4. 

Hypophosphite, prep., 37 , 1828, i. 


I 

Incandescent oxide, 1900, 2. 

Iodide, prep, and prop., 22, 1828, 2 ; 1855, i; 1898, 6; 1899, ii. 
double with Pb, 50 , 1897, 7- 
double with Bi, 50 ,1874, 6. 
lodate, 29 . 

Isomorphism of, 1896, 4^ 

Isobutyrate, basic, prep, and prop,, 64 ,190% ^ 



tmmn 


176 


liOcrcitCHiiiti** brisk*, 70, I9^*7» 

Ifovakriitr. hmkr, prr|.f. V 

m 


* * K rokriiiati*, ’ * 44 , 1H57, i . 




Lttrtiitr, !iiiiik% 71, * ■ 

l#nt¥«!iiwt«% liiwit*. 70, i9f'»7* 


Magtit?tic |*p»|irriirfi, ^■ 

biiik, 44, 

50 , i%0. 

Mercos*)^ Citliwlr, ky, S, l« 

Mct'Ciis’H*' <ixi4r, *»fi« i^l4« ^■ 

Metiil II, IH#. U tl^mn tt 

by rkrmilvM^. II. *%S. ««. i«*. 
rrvski frr^iii, II, 4; «%S. t#. 

,,m*.«iirlpr«,,. n.l 4 . |S%^. .. ». '*»« 

|I4M* 1; 1%^ I* I. *k s, t %*4 

t; I, 4. 14 , t|. irt* I* ^ 

I, 

Sp, t.#r,, II, t%l, I; 1 %^. 4 . 4 ; 

iis«ly»i«, t: tW;ii ^ 

Mliitmli, Clikf, 3* 

MolybilAtti, ^mk, 70 , itlfl, 7 * 
ilimlik, SI, 
iiwffiiil. IS, t%7* 4‘ 
a^kl, 40, Ili7|. 7-' 

Sl0fiolirot«iaft»lr, l«slr* 7S, iffiH, 1 . 
liriifii|ir«fS 0 itiik, 71, t. 
clil 0 rict*liilt, 71, lysi, «. 


Mitiit, origia »a«4 I, t|## 1 # I* 4» »7W .1.# 

ifiif, i» 

Hlirtte, Iiydr©ly4l:« of, it, ipo. t. 

tek, pft|i«ralk« ii «4 »# *?#• Si i* 

IfOl* §■■ 

tel:rilty 4 rftl#, a 0 rtii#l, 3#, tpl* i|. 

HItrIk, S7, 1901 , t. 

Mitr 0 |inii»iflti S^i i^7i* ** 

Mitf 0 »#^Hiplilli 0 l, mt^n m, 7, i%i, i; t%|. f; ii#. 
eofflpoaticl. illtciwlpfi, It, 


. I* it^T# 

; m%. n 

4 . i-ifti* 
1%*^* t, m 


1^. i, II 


lisfi *«■ I* 
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Occurrence, 3 . 

Optical rotation of mallates, 58 , 1899, ^ 3 - 

camphor sulphonate, 44 , 1894, 7. 
tartrates, 57 , 1899, 13. 

Optical properties, sulphate, 1889, 4. 

Oxalate, acid, 46 , 1902, i; 1906, i. 

Oxalates, basic, 66, 1873, 7, 8; 1906, i. 

Oxalate, double with K, Na or NH4, 54 , 1855, i; 1883, 2; 1897, 4. 

double with K, Rb, Na, Li, 54 , 56 , 1902, i. ; 

normal, 41 , 1902, i; 1906, i. 

Oxide, 23 , 1798, 2; 1851, 2; 1855, i; 1884, 6; 1896, 6. 
action of NH4CI on, 25 , 1848, 3; 1855, 2. 
action of CCI4 upon, 24 , 1887, i. 
action of bromine on, 24 , 1834, i. 
action of Cl and SjClj upon 24 , 1907, 7. 
atomic volume, 1855, 3. 
composition, 1842, i. 

crystals, 23, 1851, i; 1855, i; 1886,2; 1887,4^1890, 9, 14; 1895, 12. 
extraction of from beryl, 4,1893, 3; 1895, 5, 6; 1899, i; 1902, 
1904, I, 9. 

magnetic prop., 24 , 1899, 3 * 
presence in diluvian clays, 1886, 3. 
reduction by Mg, 24 , 1890, 3; 1899, ii. 

Al, 24, 1898, 14, 20; 1899, II. 

Sp. Gr., 23 , 1802, i; 1848, 2; 1851, i; 1880, 9,10; 1886, 2; 1890, 7. 
Sp. heat, 24 , 1880, 9, 10; 1906, 10. . 

F 

Palladio chloride, 49 , 1874, 3, 6. 

Patent for prep, of Be, 1892, 3. 

Peculiarities of, 1907, 3. 

Perchlorate, 1873, 7 ^ 8. 

Periodate, 1873, 7» 8. 

Periodic position, 15 , 1879, 2; 1889, 3. 

Phenadte, artificial, 1887, 4; 1888, 4; 1890, 14; 1893, i. 

Phenylglycolate, basic, 71 , 1908, i. 

Phosphates, with Na, 52 , 1883, i; 1890, ii. 

with K, 52, 1886, 2; 1890, II. 
with NH4, 52, 1878, 9; 1899, 8, 9. 

Phosphate, add, 45 ,1859, 3; 1875, 4 - 

ortho, 37 , 1873, 7, 8; 1875, 4 ; 1890. 2. 

hypo, 37 , 1891, 4. 

triple, Na and NH4, 53 , 1859, 3. 

Phosphite, prep., 37 , 1827, i. • . 

hypo, 37 , 1828, I. 
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I’honphiile. pn-p., 25, iHaK, a; iHck). ti, 
r»cr»H-, 43, 1 K 58 . 2-. ^9>7. t<- 

Plant foml. teryUium »s. 6. ^ 

Plalino-cUloride, 48 , 1870, i; a. 5 . 74 . !• 

c!yaiiW«% 50 , iH;t* ***- 

ilijtibk with Mg. $o, 

Fliilo4c«k>»fntrti*% 52, iH 7 H, 7 . 

Fkto-filtntr, 52, tH7<n ‘2. 

** 

Frtieticfe ill plaiiti, j. 

Frmiiopall*, 

hmw, prep* 

ikttihk willi acelair, i-i. 

liar III al* 40, I9«7t ^ 2 . 

Fyro|>kciii|'iliatc?. 57, t^$9> %» 7' 

iliiiilik, 13547 * *’ 

Q 

QuiTOllitf' lirryllimn rJilwiik, 21, mh %> 


tltMi®, crjikli wilb mlpUrn . fl ^ * n i»ft* * 
cryrtml ctnw^ter, M, iif*» *3 t 

»rtp.* 14 ,1871, 7 * 


Setettitei, M, #S, iS?!* I- 
5 epiMr«tioti, if 1840, h $ 
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Silicate, with Al, 54 . 

with Ivi, 54 , 1901, 4. 

double with K, 54 , 1888, 5; 1892, i; 1896, 5. 

Silicates, double with Na, 54 , 1890, 10. 

production of, 38 , 1890, 9, 14; 1893, i; 1907, 9. 

Silicide, 27 . 

Silicon tetra chloride, effect on, 1892, 2. 

Silico-tungstate, 39 , 1894, 5; 1896, r. 

Solution volume of sulphate and chlorate, 31 , 1894, 3. 

Specific heat, 13 , 1876, 3; 1878, 2, 3, 4; 1880, 6, 7, 8; 1883, 7; 1886, i. 
Specific rotation, malates, 60 , 1899, 13. 

sulphate, 1891, 5. 
tartrate, 58 , 1838, i; 1899, 13. 

Spectra, 13 , 1869, 2; 1875, i; 1878, 10, ii; 1881, 4; 1883, 5; 1887, 3; 1890, 13; 

1895, 4; 1898, ii; 1900, 3; 1901, i; 1905, 3; 1906, II. 

Succinate, normal, 43 , 1873, 7, 8. 

basic, 70 , 1873, 7, 8; 1907, 12. 

Sulphate, anhydrous, 29 , 1880, 9, 10; 1896, 6; 1899, ii; 1904, 10; 1905, 7. 
Sulphate, basic, 65 , 1798, 5; 1801, i; 1815, i; 1873, 7, 8; 1904, 10; 1907, 10, ii. 
Sulphate dihydrate, 30 , 1854, i; 1880, 6, 9, 10; 1890, 7; 1904, 5, 10; 1905, 7. 
Sulphate heptahydrate, 33 , 1869, i; 1873, i; 1904, 10. 

Sulphate hexahydrate, 32 , 1873, I 9 Q 5 > 7 ; 190^) 5 * 

Sulphate monohydrate, 30 . 

Sulphate tetrahydrate, 30 , 

crystals with selenate, 1872, i; 1873, 6; 1891, i. 
heat of solution, 32 , 1873, 4; I 904 > 9 - 
hydrolysis of, 31 , 1899, 10; 1900, i; 1904, 10. 

' magnetic susceptibility, 31 . 
mol. refraction, 31 , 1897, 6. 
mol. solution volume, 31 , 1894, 3. 
mol. volume 32 , 1873, 6. 
mol. wt., 1880, 9, 10. 

prep, and prop., 30 - 32 , 1815, i; 1842,2; 1854, i; 1855, i; 1872, i; 

i873> 7> 8, 9; 1880, '6, 9, 10; 1889, 4; 1890, 7; 
1899, 3; 1903, i; 1904, I, 5, 9, 10, 12; 1905, 7. 
solution friction, 31 , 1890, 12. , 

solution in, 32 ,1907, ii. 

specific gravity, 32 , 1872, i; 1873, 6; 1880, 9, 10; 1890, 7. 
specific rotation, 31 , 1891, 5. 
taste due to cation, 31 , 1898, 9. 

Sulphates, double with K, NaorNH4, 51 ,1842, 2; 1855, i; 1869, i; 1873, 2,7, 8. 
Sulphide, double, of Be and W, 50 , 1826, 2. 

preparation, 25 , 1825, i; 1828, 2; 1853, i; 1855, 1S99, ii. 
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Sulphite, normal, 33 , 1890, i, 4, 5. 

basic, 69 , 1873, 7, 8; 1890, 4; 1893, 4. 
double with K, 52 , 1897, 4. 

52 , 1897, 4. 

Sulphocyanate, 34 , 1866, 2; 1871, 2; 1873, 7 * 

Sulphonate, 44 , alpha brom camphor, optical rotation of, 1894, 7. 

T 

Tartrate, 42 , 1871, 2; 1873, 7; 1873, 8. 

basic preparation, 71 ,1798, 5. 
mono and di, 56 , 57 , 1899, 13. 
rotatory power, 1838, i; 1899, 13. 
double with K, Na, NH4, 1897, 4; 1899, 13. 

Tellurate, 35 , 1833, 2. 

Telluride, 25 , prep, and prop., 15 , 1828, 2. 

Tellurite, 35 , 1833, 2. 

Thiosulphate, 34 , 1901, 5. 

Trichloracetate, basic, 71 , 1908, i. 

Trinitride, 25 , 1898, 12. 


V 

Valency discussion, 15 ,1826, i; 1832, i; 1842, 2; 1843, 3 ; 1 ^ 55 * 2, 3; 1875, 2 

1876, i; 1878,3,4, 5, 6; 1880,3, 4, 6, 7, 8, 11,12; 1881, i 
1882,1; 1883,5; 1884, 7; 1894,5,6; 1895, I, 7, 8 ;i897, 4 
1902, i; 1904, 3; 1906, 10; 1907, I, 6. 

Valerate, 71 , 1833, i- * 

Vanidate, 38 , 1831, 3. 

Vapor tension of solutions of Be salts, 1885, 2. 

Use in incandescent lamps, 1896, 9. 





